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Nonalcoholic fatty liver disease (NAFLD),  
more than a liver disease
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dx.doi.org/10.1590/S0004-2803.201900000-45

Nonalcoholic fatty liver disease (NAFLD) is considered the 
commonest cause of liver disease(1), with highest prevalence in the 
Middle East and Latin America and lowest in Africa(2). In the USA, 
Hispanics have the highest prevalence of NAFLD, then Caucasians 
and less in African Americans(3). Among some especial patient 
populations the prevalence of  NAFLD varies, in obese patients 
undergoing bariatric surgery has been estimated to be up to 90% 
and among diabetic patients the prevalence of  NAFLD ranges 
from 40% to 71%(4,5).

Nonalcoholic steatohepatitis (NASH), the progressive form 
of NAFLD, is growing in medical importance as one of the main 
etiologies for chronic liver diseases and hepatocellular carcinoma, 
what can be reflected by the prevalence of patients with the disease 
referred to liver transplantation. In 2009, NASH-related cirrhosis 
was the third most common indication for liver transplantation in 
the United States, behind hepatitis C and alcoholic liver disease, 
and was the only liver-related transplant indication that continued 
to increase(6). More recent data, confirmed this rate of growing, with 
NASH surpassing hepatitis C as the main cause of liver transplant 
indication in the USA among patients under 50 years old(7). Also 
considering indication of liver transplant for hepatocellular carci-
noma, NASH is also the most rapidly increasing etiology among 
indications for liver transplant due to hepatocellular carcinoma(8) 
and, with the decline in hepatic transplantation for hepatitis C(9), 
it is expected NASH to become the leading cause of HCC-related 
liver transplantation in USA and in other parts of the world(10,11). 
The Latin America multicenter cohort is a good example of the 
progression of NAFLD as one of the main causes of HCC sub-
mitted to liver transplantation. Comparing the periods including 
years 2005-2006 with years 2011-2012 there was a 6-fold increase 
in NAFLD-related HCC whereas for those cases associated with 
HCV there was a 2-fold decrease in the same period of time(10).

Although these impressive numbers stressed the importance 
of  NAFLD/NASH as a liver disease, its importance in medical 
care goes far beyond, thanks to its interaction with type 2 diabetes 
mellitus and cardiovascular diseases and other diseases.

Insulin resistance(IR) is present in virtually all patients with 
NAFLD(12) and glucose intolerance is frequently found along with 
overt diabetes mellitus type 2 (T2DM)(5,12-14). While insulin resistance 
assessed by Homeostatic Model for Insulin Resistance (HOMA-
IR) is associated with significant increase in the prevalence of 
steatohepatitis in NAFLD, T2DM is associated with more rapidly 
evolution of the disease to NASH and hepatic fibrosis(15,16). In a 

prospective evaluation of 180 patients with T2DM, Leite et al.(16) 
found NAFLD in 69% of them, with 54% of them with NASH 
and 28% already with liver fibrosis grade 2 or more according 
to the NASH Clinical Research Network scoring system. But 
if  diabetes aggravates NAFLD leading to more severe forms of 
steatohepatitis, fibrosis and even HCC, NAFLD itself  can modify 
the natural history of T2DM. Patients with NAFLD progress to 
T2DM significantly more frequent than the general population, and 
most non diabetic NAFLD patients will be diagnosed with diabetes 
or impaired glucose tolerance (IGT) in a long term follow‐up of 
the disease(17). In the follow-up of 5 years of Corean individuals, 
those with NAFLD diagnosed by ultrasound had a 2.78 times more 
chance to develop future diabetes than patients without NAFLD. 
For those who progressed from mild to moderate or advanced 
NAFLD the risk of developing T2DM was 7.38 times more, even 
when data were adjusted for confounding factors (as age, gender, 
BMI, glucose, dislipemia, physical activity). More interesting no 
increased risk for this outcome was observed for those individuals 
in whom NAFLD regressed along the years.

Manatovani et al.(18) in a recent meta-analysis with 19 obser-
vational cohort studies confirmed that NAFLD was significantly 
associated with 2.2 times increased of the risk of incident diabetes 
[random-effects Hazard ratio (HR) 2.22, 95% CI 1.84–2.60] and this 
random-effects HR was independent of a relatively large number 
of common risk factors and potential confounders.

Finally, in patients with T2DM, the presence of  NAFLD is 
associated with an increased risk of overall death, and is a inde-
pendent predictor of death together with presence of ischemic heart 
disease and duration of diabetes(19).

Dyslipidemia is frequently found in NAFLD(2,5,7) and is char-
acterized by increased serum levels of triglycerides (TG) and low-
density lipoprotein cholesterol (LDL-C) levels and by decreased 
high-density lipoprotein cholesterol (HDL-C) concentrations. As 
suggested by Ray G, Agarwala T in this number of Arq Gastroen-
terol, in nondiabetic abstinent patients, dyslipidemias could be a 
prime contributor to the development of NAFLD(20). On the other 
hand, since dyslipidemia, T2DM and other features of metabolic 
syndrome are frequently found together in some NAFLD patient it 
is not surprising that cardiovascular disease become an important 
cause of death among these patients. In fact, studies on the natu-
ral history of patients with NAFLD, indicate the cardiovascular 
disease as the number one cause of death during the follow up of 
these patients, mainly among those with NASH(16,21,22). Although 
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NASH was the former histological feature to be related with sur-
vival, further studies showed that fibrosis (especially advanced or 
significant fibrosis) was more associated with increment in death 
from liver disease and also from non-hepatic causes than the necro-
inflammatory component(22-24). Such observations, highlights the 
importance of studies on the natural history of the disease and its 
progression toward liver fibrosis, as observed in the article from 
Castro et al. in this issue of Arq Gastroenterol(25).

As it was pointed out before for T2DM, there is a counterpart 
where NAFLD can interfere with cardiovascular disease. In fact 
atherosclerosis is more prevalent and progress more rapidly in pa-
tients with NAFLD, than in patients with the same risk factors but 
without the liver disease. In a meta-analysis with pooled data from 
20 studies (8652 patients with NASH plus 10662 controls) there 
was a significant increase in intimal medial thickness (C-IMT) and 
in carotid plaque prevalence among patients with NAFLD(26). In 
this study, even among children the C-IMT was more pronouncied 
in those with liver disease.

When patients with diabetes, obesity, metabolic syndrome or 
other risk factors for cardiovascular disease with or without NAFLD 
are compared, there is a clear increase in the incidence of non-fatal 
but not for fatal cardiovascular disease (CVD) among the first group 
of patients(27,28). One of the possible explanations for that could be 
that in most studies the diagnostic of NAFLD was made only by 
abdominal ultrasound that is not able to identify liver fibrosis, and 
as NASH-associated fibrosis account for the minority of patients 
with NAFLD in the general population, a proper evaluation of risk 
related to the presence of fibrosis could not be identified. In contrast, 
when biopsy, noninvasive methods or indirect evidence of more ag-
gressive forms of the disease are identified, a significant increase in 
the number of fatal CVD events could be found(28).

Cardiac diastolic dysfunction, altered electric conduction/
arrhythmia and aortic valve calcification are others cardiologi-
cal features that have been associated with NAFLD, but further 
research is needed to corroborate these findings(29).

Since T2DM, CVD and NAFLD are all related to metabolic 
syndrome it seems, as proposed by Francque et al.(30), that there is 
a complex interplay among these three diseases, where NAFLD 
can be considered the consequence of mechanism driven by the 
other components of the metabolic syndrome. However, recipro-
cal crosstalk exists, wherein the liver may actually drive to diabetes 
mellitus or cardiovascular disease. These synergetic effects become 
more complex and create a vicious circle.

Hepatocellular carcinoma, as previously related in this article, 
is an increasing concern in NAFLD. The annual incidence rate of 
developing HCC in patients with NASH-related cirrhosis range 
from 2.6%–12.8%, but a significant proportion of  patients with 

non-alcoholic fatty liver disease and NASH progress to HCC in 
the absence of  cirrhosis(31,32), what was observed in around one 
third of  the cases in the Brazilian cohort(32).

Even after the exclusion of HCC, malignancy is an important 
cause of death among NASH patients(21,22). In a community-based 
cohort study in T2DM patients with and without NAFLD, the 
number of  deaths due to malignancy were nearly the double in 
the former group when compared with those diabetics without 
NAFLD(19). The colorectal region, esophagus, stomach, and pan-
creas are the main gastrointestinal sites of  primary malignancy 
more frequently found while kidney (in men) and breast (in women) 
are the main extra gastrointestinal sites(19,21,22,33,34). As most of these 
malignancies, as NAFLD, are related to obesity, diabetes and meta-
bolic syndrome, it is not clear whether NAFLD is an additional 
risk for the development of such tumors, but recent evidence have 
raised concerns that NAFLD may be a new, and added, risk fac-
tor for extra-hepatic cancers, particularly in the gastrointestinal 
tract, most notably for colorectal cancer(34). In fact, patients with 
NAFLD undergoing screening colonoscopy reveal significantly 
more colorectal cancer precursor lesions (adenomas) and early 
carcinoma compared with subjects without NAFLD(35).

In the last years evidences linking NAFLD to the development 
and progression of  chronic kidney disease (CKD) are emerging 
in increasing number in the literature(36-38). NAFLD through ex-
acerbate insulin resistance and release of  proinflammatory and 
prothrombotic molecules can promote vascular and renal da-
mage(37). In the meta-analysis performed by Musso et al.(38), NAFLD 
increased 2.12 times the risk of prevalent and 1.79 times the risk 
of  incident CKD, and both incidence and prevalence increased 
progressively from simple steatosis to NASH and from NASH to 
advanced fibrosis, even after the adjustment for diabetes and others 
confounding factors.

So, accumulating evidence indicate that the effects of NAFLD 
extend beyond the liver and are associated with a range of chronic 
diseases, especially CVD, diabetes mellitus type 2 (T2DM) and 
CKD. It is becoming clear that although these diseases are the 
result of  the same underlying pathophysiological processes as-
sociated with metabolic syndrome, they have been shown to be 
independent reciprocal risk factors and can act together to increase 
the risk of development of malignancies. In addition, recent data 
have shown that NAFLD actively contributes to aggravation of 
the pathophysiology of CVD, T2DM, and CKD, as well as several 
other diseases. NAFLD much more than a liver disease should be 
considered a multisystem disease, and broad internal medicine 
knowledge will be required for those doctors who intent to take 
care of these patients.
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INTRODUCTION

More than 90% of  the pancreatic tumors are carcinomas. 
Among these, moderately differentiated ductal adenocarcinoma 
predominates. It is characterized by its poor prognosis and low 
response to treatments such as chemotherapy and radiotherapy. 
More than 80% of tumors are detected after the invasion of adja-
cent structures, or even with distant metastases; even patients with 
resectable pancreatic carcinomas have an average 5-year survival 
below 20%(1-3). Pancreatic cancer is responsible for more than 24,000 
new cases of  cancer and 20,000 deaths annually in the United 
States. In Brazil and other countries in the Southern hemisphere, 
it is less frequent than tumors of  the esophagus, stomach and 
colon, accounting for 2% of all types of cancer. Genetic factors 
have been described and there is evidence that smoking raises the 
genetic risk, increasing up to 8-fold the risk in patients who have 
a family history of the disease. Smoking acts as an independent 
risk factor in patients with chronic pancreatitis, which in itself  is 
already a risk factor, doubling the risk for these patients(4). Both 
obesity and elevated caloric intake increase the risk for pancreatic 
carcinoma(3,4). Approximately 20% of pancreatic cancer patients 
have diabetes mellitus more than two years before diagnosis(4,5).

The surgery of choice for lesions located in the pancreatic head is 
the pancreaticoduodenectomy (PD). Due to the anatomical peculiar-
ity of this region, the pancreatic head rests on the splenomesenteric 
junction, where the portal vein is formed; in addition, the pancreatic 
neck is located exactly between the emergences of both the celiac 
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trunk and the superior mesenteric artery. These factors promote 
a high risk of neoplastic invasion of these vascular structures(6-9). 
Resection of vascular structures adjacent to the organ, even in cases 
of  extensive invasion, has been practiced in recent years, but its 
perioperative outcomes are still poorly understood in our context, 
in addition to its impact on overall and disease-free survival(10-12).

This study aims to describe the perioperative results of PD with 
venous resection performed at a public tertiary university hospital, 
in addition to identifying variables associated with perioperative 
morbidity and mortality.

METHODS

Study design
A retrospective study was conducted, classified as a historical 

cohort, enrolling individuals who underwent PD with venous resec-
tion and were then followed-up at the Pancreas and Biliary Surgery 
Outpatient Unit of a tertiary university hospital. The protocol of 
this study was submitted to the institutional Research Ethics Board 
and was approved under the reference number Unicamp-2.238.018/
CAAE: 72366817.9.0000.5404.

Individuals included underwent surgical procedures performed 
from 2000 through 2016. The data were obtained through medical 
records and outpatient worksheets. Participating individuals were 
identified through the electronic system of the surgery center of 
such service. The surgical outcomes observed during the first 30 
days after resection surgery were considered.

AG-2019-07
dx.doi.org/10.1590/S0004-2803.201900000-46



Callejas GH, Concon MM, Rezende AQM, Chaim EA, Callejas-Neto F, Cazzo E.
Pancreaticoduodenectomy with venous resection: an analysis of 30-day morbidity and mortality

 Arq Gastroenterol • 2019. v. 56 nº 3 jul/set • 247

Study population
The casuistic included all patients aged at least 18 years old who 

underwent gastropancreaticoduodenectomy (GPD) or pylorus-
sparing surgery (PD) with associated venous resection due to 
confirmed histopathological diagnosis of pancreatic cancer from 
2000 to 2016. We excluded individuals who belonged to vulnerable 
groups (aged less than 18 years old, with mental disabilities, institu-
tionalized), those with incomplete data in the medical records and 
those who underwent an associated resection of arterial vascular 
structures.

Sixty patients who met the criteria for inclusion in the initial 
data collection were identified. Of these, five were excluded because 
they presented a combined arterial resection, six because there was 
no report of venous resection in the surgical description, nine due 
to the unavailability and/or absence of complete data in medical 
records and one due to the histopathological diagnosis of chronic 
pancreatitis. Thus, 39 patients were included in the present study 
(FIGURE 1).

of  single-loop (duodenojejunostomy, hepaticojejunostomy and 
pancreaticojejunostomy) or double loop (gastrojejunostomy or 
duodenojejunostomy, hepaticojejunostomy, pancreaticojejunos-
tomy and entero-enteric anastomoses). Venous resection was usu-
ally performed after the Whipple maneuver; the reconstruction was 
performed according to the resected segment, and could be done 
through tangential suture, end-to-end anastomosis and/or use of 
an autologous graft of the safenous vein. 

Statistical analysis
Descriptive analysis with presentation of  frequency tables for 

categorical variables and position and dispersion measurements 
for numerical variables. The normality of  the data was evaluated 
using the Shapiro-Wilk test. Given that the distribution was not 
Gaussian, the results were expressed in medians and interquartile 
ranges (IQ). For the comparison of  proportions, the chi-square 
test or Fisher’s exact test was used when necessary. Mann-
Whitney test was used to compare continuous variables between 
two independent groups. For the comparison of  continuous 
variables between three or more groups, the Kruskal-Wallis test 
was used. The significance level adopted for the statistical tests 
was 5% (P<0.05). The value of  P was adjusted for the univariate 
analysis according to the Bonferroni’s correction (the adjusted 
value of  P for significance was below 0.005). For the execution of 
the analysis, it was used the SAS System for Windows (Statistic 
Analysis System), version 9.2; SAS Institute Inc., 2002-2008, 
Cary, NC, USA.

RESULTS

The characteristics of  the studied population are detailed in 
TABLE 1.

TABLE 1. Characteristics of the study population.

Variable

N 39

Age (years) 62.5 (IQ 54–68)

Gender

   Male 55%

   Female 45%

Self-declared ethnicity

   White 76.9%

   Black/Brown 23.1%

Symptoms

   Jaundice 71.8%

   Weight loss 71.8%

   Inappetence 33.3%

BMI (kg/m2) 24 (IQ: 21.9–26.8)

Etiology

   Ductal adenocarcinoma 32 (82%)

   Neuroendocrine tumor 2 (5.1%)

   Other tumors 5 (12.8%)

N: number of individuals; BMI: body mass index.

FIGURE 1. Flowchart of the study population.

Analyzed variables
The variables and concepts used in this study were: a) age: 

(years at the time of surgery); b) gender; c) ethnicity according to 
self-declaration; d) body mass index (BMI) (kg/m2); e) symptoms; 
f) physical status according to the American Society of Anesthe-
siologists (ASA); g) performance status according to the Eastern 
Cooperative Oncology Group (ECOG); h) preoperative endoscopic 
retrograde cholangiopancreatography (ERCP); i) length of  stay 
(days); j) estimated intraoperative bleeding (mL); k) type of recon-
struction (single or double-loop); l) operative time (minutes); m) 
30-day morbidity; n) 30-day operative mortality.

Surgical technique
All procedures were performed by the same surgical team. The 

procedures were performed according to the standard technique, 
along with an extended lymphadenectomy  (hepatic hilum, celiac 
trunk, splenic artery, superior mesenteric artery, infra and supra-
pyloric lymph nodes); reconstruction was carried out by means 
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Perioperative mortality was 15.4% (6 patients). The group of 
individuals who died within 30 days presented significantly higher 
values for both ASA (P=0.003) and ECOG (P=0.001) scores. The 
other variables analyzed did not differ between groups according 
to mortality. TABLE 4 details these observations.

DISCUSSION

The first description of PD associated with a vascular resection 
was done more than 40 years ago, but only recently this has become 
a widely used approach for advanced tumors(13,14). Historically, there 
was resistance to this approach due to the technical difficulty and 
the possibility that the survival gain could be negligible, given that 
the risk that the individuals presented systemic already undetected 
disease before the surgery was considerable. Recent studies have 
shown that the overall survival of patients who underwent PD with 
venous resection is comparable to those who underwent a standard 
resection, suggesting that venous involvement is more indicative 
of tumor location than of its biological behavior(15,16). According 
to a systematic review conducted by Gurusamy et al.(17), pancre-
atic resection can be considered for selected patients with locally 
advanced pancreatic cancer at referral centers, assuming a higher 
risk of morbidity and mortality associated with the procedure. The 
same study, however, points out that there is a great heterogeneity 
and most of the studies that support this conclusion are of poor 
quality. There are no ultimate conclusions according to the cur-
rent literature in regard to the best venous reconstruction method. 
Liao et al.(18) demonstrated that prosthetic grafts are safe and ef-
fective, but there was no advantage in comparison with autologous 
grafts in regards to perioperative outcomes.

The epidemiological profile of  the individuals in the present 
study was comparable to that previously described in the literature, 

TABLE 2. Perioperative complications.

Complication N (%)
Intracavitary abscess 7 (17.9%)

Hemorrhage 5 (12.8%)

Pancreatic fistula 5 (12.8%)

Ascites 2 (5.1%)

Respiratory complications 3 (7.7%)

Others 4 (10.3%)

Overall morbidity 19 (48.7%)
N: number of individuals.

TABLE 3. Univariate analysis of factors associated with 30-day morbidity.

Variable Occurrence of morbidity Absence of morbidity Value of P

N 19 20 N/A

Age (years) 60 (IQ: 54–68) 59.5 (IQ: 48–67) 0.9

Gender

   Male 57.1% 50%
0.7

   Female 42.9% 50%

BMI (kg/m2) 24 (IQ: 18–27) 24.5 (IQ: 19–27) 1

ASA 2 (IQ: 2–3) 2 (IQ: 1–2) 0.8

ECOG 1 (IQ: 0–2) 1 (IQ: 0–1) 0.8

Operative time (minutes) 360 (IQ: 300–540) 360 (IQ: 300–480) 0.9

Estimated bleeding (mL) 1200 (IQ: 600–1600) 1000 (IQ: 600–1400) 0.3

Preoperative ERCP 72.2% 57.1% 0.3

Resected vein

   PV 50% 50%

0.3   SMV 31.6% 40%

   SMJ 18.4% 10%

Type of reconstruction

   Single-loop 52.6% 55%
0.9

   Double-loop 47.4% 45%
N/A: not applicable; N: number of individuals; IQ: interquartile range; BMI: body mass index; ASA: American Society of Anesthesiologists physical status classification; ECOG: Eastern 
Cooperative Oncology Group performance status; ERCP: endoscopic retrograde colangiopancreatography; PV: portal vein; SMV: superior mesenteric vein; SMJ: splenomesenteric junction. 
Adjusted value of P for significance after Bonferroni’s correction: P<0.005.

In regards to the surgical technique, 71.7% of the subjects un-
derwent GPD, whereas in 28.3% it was adopted a pylorus-sparing 
technique. The majority of the individuals underwent a single-loop 
reconstruction (53.8%). The median operative time was 335 min 
(IQ: 300–420 min) and the estimated bleeding 1000 ml (IQ 800–2000 
mL). In 51.3% of cases, the portal vein was resected, whereas in 
35.9%, the superior mesenteric vein was resected and in the other 
12.8%, the splenomesenteric junction. The median length of hos-
pital stay was 12.5 days (QI: 9.75–15).

The adopted tactics for venous resection and reconstruction 
were: tangential resection with a simple suture (76.9%), complete 
resection with end-to-end anastomosis (18%), and  complete resec-
tion with autologous venous graft (5.1%).

In relation to perioperative complications, 48.7% of the pa-
tients had some type of morbidity in 30 days, with intracavitary 
abscesses (17.9%), bleeding (12.8%) and pancreatic fistulas (12.8%) 
being more common . Other complications observed were ascites, 
digestive hemorrhage, and respiratory complications. (TABLE 2) 
None of the variables analyzed was associated with higher mor-
bidity (TABLE 3).
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with a predominance of  males from the sixth decade of  life(1-3). 
There was a predominance of  self-declared Whites, and there is 
evidence in the literature of a higher prevalence of the disease in 
Blacks. Possible explanations for this discrepancy may relate to the 
predominantly mixed ethnicity in our country, as well as complex 
socioeconomic issues that may lead to a possible delayed access to 
healthcare services and postponing the diagnosis and  referral for 
potentially curative treatment among these poorer populations(19,20).

Although the arterial resection presents caveats due to the 
high perioperative morbimortality, tumors with suspected venous 
invasion can be resected with results close to those observed in 
the standard procedure. Nigri et al.(21), analyzing in a multicenter 
study the evolution of  venous resections in pancreatectomies in 
Italy, observed mortality ranging from 5.3% to 9.2%. In a 2012 
meta-analysis involving 19 studies conducted by Zhou et al.(22), it 
was observed that, despite greater bleeding and operative time in 
patients who underwent surgery with venous resection, morbidity, 
perioperative mortality and survival at 1, 3 and 5 years were similar 
in relation to the group who underwent standard surgery.

The present study demonstrated similar results regarding surgi-
cal time, blood loss and perioperative morbidity to those observed 
in some international studies. Beane et al., in a study involving 
194 patients who underwent PD with venous resection included 
in a database of  the American College of  Surgeons, reported a 
morbidity of  46.7%, and 11.6% of  the patients had pancreatic 
fistula(23). In a study by Hamidian-Jahromi et al.(24), involving 17 
patients undergoing pancreatectomy with venous resection, the 
median estimated blood loss was 997 mL and the surgical time 
was 400 minutes.

Although there is not a universally accepted goal for periopera-
tive mortality, the value observed in our study (15.4%) was high. 
In the above-mentioned meta-analysis, perioperative mortality was 
3.3% in patients which underwent venous resection(22). On the other 
hand, the mortality of  the present study result was comparable 
to the indices found in Brazilian studies referring to the standard 
procedure. In a recent retrospective study conducted at our in-
stitution with patients undergoing PD (with or without vascular 

resection) between 2012 and 2017, the overall mortality observed 
was 10.3%(13). Analyzing the standard surgery without vascular 
resection, Rocha et al.(25), in a sample of 41 patients, observed mor-
bidity of 58% and surgical mortality of 22%. Wanderlay et al.(26), 
analyzing 21 patients, verified a morbidity of 21.7% and mortality 
of 17.3%. Torres et al.(27), in 39 patients who underwent a standard 
operation, observed a 30-day mortality of 10.2%.

Preoperative biliary drainage by means of ERCP did not influ-
ence perioperative outcomes in the current study. However, this is a 
controversial topic, since this approach may lead to more infectious 
complications after PD(28), although as it has been pointed by Ngu 
et al.(29), the avoidance of preoperative biliary drainage will prove 
logistically difficult for most hepato-pancreato-biliary units. A meta-
analysis conducted by Wang et al.(30) concluded that the current 
evidence neither supports nor refutes pre-operative biliary drainage 
for patients with obstructive jaundice needing surgery; however, this 
review also highlighted the heterogeneity and poor quality of most 
analyzed studies. Our service adopts this approach based on the high 
levels of bilirubinemia of our patients at admittance allied with the 
impossibility to indicate a definitive surgery in an emergency setting.

Certain factors seem to have been determinant for the mortal-
ity observed in the current study. It was observed, mainly, that a 
more precarious clinical status assessed by both ASA and ECOG 
scores was associated with a higher mortality, as previously pointed 
out by Chou et al.(31) The socioeconomic profile of patients in our 
country is strongly reflected in terms of nutritional status and ac-
cess to health services. Thus, these are patients whose diagnosis is 
very late and who, in most cases, are admitted with clinical and 
nutritional conditions already significantly deteriorated in the 
referral service(32,33). There is strong evidence that the results of 
general and oncologic surgical treatments for pancreatic cancer 
are significantly worse in populations with more precarious socio-
economic status due to issues such as a difficulty to access referral 
services and their generally deteriorated health status(34-36). Even 
though the surgery corresponds to the only curative therapy for 
this disease, it is possible to assume that alternative approaches to 
resection as the first therapeutic modality, such as neoadjuvant 

TABLE 4. Univariate analysis of factors associated with 30-day mortality.

Variable Occurrence of mortality Absence of mortality Value of P
N 6 33 N/A
Age (years) 68 (IQ: 65–70.5) 60 (IQ: 52–66) 0.048
Gender (male) 71.4% 51.5% 0.9
BMI (kg/m2) 22.3 (IQ: 22–26) 24.1 (IQ: 21.8–26.6) 0.7
ASA 3 (IQ: 2–3) 2 (IQ: 2) 0.003
ECOG 2 (IQ: 1–2) 1 (IQ: 0–1) 0.001
Operative time (minutes) 420 (IQ: 335–435) 330 (300–420) 0.1
Estimated bleeding (mL) 1500 (IQ: 800–2000) 1000 (IQ: 800–1500) 0.6
Preoperative ERCP 57.1% 33.3% 0.3
Resected vein
   PV 66.6% 48.5%
   SMV 16.7% 39.4%
   SMJ 16.7% 12.1% 0.9
Type of reconstruction
   Single-loop 33.3% 57.6% 0.3
   Double-loop 66.7% 42.4%

N/A: not applicable; N: number of individuals; IQ: interquartile range; BMI: body mass index; ASA: American Society of Anesthesiologists physical status classification; ECOG: Eastern 
Cooperative Oncology Group performance status; ERCP: endoscopic retrograde colangiopancreatography; PV: portal vein; SMV: superior mesenteric vein; SMJ: splenomesenteric junction. 
Adjusted value of P for significance after Bonferroni’s correction: P<0.005.
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therapy with chemo and radiotherapy, or even treatments based 
on palliation of complications arising from these neoplasms, such 
as biliary drainage or bypass through gastroenterostomy, could 
be more appropriate in individuals with more advanced age, co-
morbidities or precarious nutritional status. Still, we must consider 
that the study encompasses a long period, with results that may 
vary over time due to the progression of the learning curve and 
skills of the surgical team. Hence, the selection of suitable patients 
to undergo these surgical procedures seems to be the key point to 
better outcomes, and the use of general physical and clinical status 
are useful to this decision-making process.

The current study presents some limitations that must be taken 
into consideration. Its retrospective design may be associated with 
a lower quality of the data collected, as well as the potential loss 
of participants due to the incomplete medical reports. The option 
for a single-center study does not allow the findings to be immedi-
ately reproducible in other services. In addition, the small sample 
precludes ultimate conclusions. A comparative study involving 
individuals undergoing this procedure, standard surgery or pallia-
tive therapies could also bring relevant information.

CONCLUSION

PD with venous resection for advanced pancreatic neoplasms 
is a feasible procedure, but associated with high rates of morbid-
ity and mortality. Higher ASA e ECOG scores were significantly 
associated with a higher 30-day mortality.
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RESUMO – Contexto – A duodenopancreatectomia (DP) com ressecção de estruturas venosas adjacentes à cabeça do pâncreas, mesmo em casos 
de invasão extensa, tem sido praticada nos últimos anos, mas sua morbidade e mortalidade perioperatórias não são completamente determinadas. 
Objetivo – Descrever os resultados perioperatórios de DP com ressecções venosas realizadas em um hospital terciário universitário. Métodos – Foi 
realizado estudo retrospectivo, classificado como coorte histórica, envolvendo 39 indivíduos submetidos à DP com ressecção venosa entre 2000 e 2016. 
Foram estudadas variáveis demográficas, clínicas e antropométricas pré-operatórias e os desfechos principais foram a morbidade e mortalidade em 30 
dias. Resultados – A mediana de idade foi 62,5 anos (IQ 54–68), sendo 55% dos indivíduos do sexo masculino. A principal etiologia identificada foi o 
adenocarcinoma ductal de pâncreas (82,1%). Em 51,3% dos casos, a veia porta foi submetida à ressecção; em 35,9%, a veia mesentérica superior foi 
ressecada e nos outros 12,8%, a junção esplenomesentérica. Em relação às complicações, 48,7% dos pacientes apresentaram algum tipo de morbidade 
em 30 dias. Nenhuma das variáveis analisadas associou-se à maior morbidade. A mortalidade perioperatória foi 15,4% (seis pacientes). O grupo de 
indivíduos que cursou com mortalidade em 30 dias apresentou escores significativamente mais altos de ASA (P=0,003) e ECOG (P=0,001). Con-
clusão – A DP com ressecção venosa para neoplasias avançadas do pâncreas é um procedimento factível, porém que se acompanha de altos índices 
de morbidade e mortalidade; escores de ASA e ECOG altos são fatores significativamente associados à maior mortalidade.

DESCRITORES – Neoplasias pancreáticas. Pancreaticoduodenectomia. Veia porta. Veias mesentéricas. Mortalidade. Morbidade.
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INTRODUCTION

Many chronic illnesses are accompanied by fatigue, including 
end-stage liver disease (ESLD)(1,2). Patients with ESLD often suffer 
from muscle wasting, malnutrition and weakness as well(1).

Using a reliable fatigue scale and a validated questionnaire is 
an important issue for both clinicians and researchers. The Fatigue 
Severity Scale (FSS) has well-documented psychometric properties 
and may be used to evaluate fatigue in cirrhotic patients(3).

The 6-minute walk test (6MWT) and 6-minute step test are 
simple and practical tests to measure exercise capacity. They evalu-
ate the global and integrated responses of all the systems involved 
in exercise: cardiopulmonary systems, systemic and peripheral 
circulation, neuromuscular function, and muscle metabolism(4). 
Patients with cirrhosis are reported to have significantly lower 
6MWT values than individuals with stable chronic viral hepatitis, or 
healthy volunteers(5). In a cohort study with 100 patients submitted 
to liver transplantation, Magalhães et al. found 6MST and 6MWT 
to be associated with postoperative respiratory complications(6).

The association between exercise capacity and fatigue has 
been observed for other chronic diseases(7,8). However, to our 
knowledge, no previous study has specifically addressed this 
association in patients with end stage liver disease (ESLD). A 
better understanding of  fatigue in end stage liver disease (ESLD) 
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ABSTRACT – Background – Fatigue is highly prevalent in end stage liver disease, the studies about its association with exercise capacity in cirrhotic pa-
tients before liver are scarse. Objective – In this study, we evaluated fatigue in 95 in end stage liver disease patients awaiting transplantation, compared 
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patients and its correlation with physical function is useful when 
tailoring physical training interventions for patients awaiting 
liver transplantation.

The primary objective of this study was to evaluate fatigue in 
end stage liver disease (ESLD) patients undergoing pretransplanta-
tion assessment, compared to a control group of healthy volunteers. 
We also tested the potential association between exercise capacity 
and fatigue in our patients.

METHODS

This was a cross-sectional study of 100 adult ESLD patients 
undergoing pretransplantation assessment at a teaching hospital 
in Brazil between July 2015 and July 2017. Previous studies found 
correlations between exercise capacity and fatigue in chronic dis-
eases(6,7). This sample size calculation was based on the hypothesis 
that functional exercise capacity was at least well correlated with 
fatigue. We enrolled 100 patients, at α(two-side) =0.05, β=0.20 
and r=0.30. Five patients were excluded due to musculoskeletal 
conditions limiting their ability to walk, leaving a final sample of 
95. All subjects attending the outpatient liver transplantation clinic 
performed the functional tests (6MWT and 6MST). Demographic 
and clinical data were collected, including sex, age, history of 
chronic live disease, Child-Pugh classification and MELD score. 

AG-2019-10
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In addition, all patients had their serum level of C-reative protein 
measured and were evaluated with the Hospital Anxiety and De-
pression Scale (HADS), the Borg scale for dyspnea, and the FSS. 
The control group consisted of  healthy volunteers from a local 
senior community center. They were evaluated for liver diseases 
and others comorbidities by a questionnaire. The study was ap-
proved by the local research ethics committee and filed under entry 
#1.421.378. All subjects gave their written informed consent prior 
to study entry.

Outcome parameters
The primary outcome parameter was fatigue scored on the 

FSS, a 7-point Likert scale (1=strongly disagree; 7=strongly agree). 
The total score was obtained by adding all the items and dividing 
the sum by the number of  statements in the instrument (n=9). 
Higher scores indicate greater severity(9). In this study we used the 
Portuguese-language version of the FSS(10).

Exercise capacity
A 30 m corridor was used to perform the 6MWT: the patients 

were instructed to walk the greatest possible distance during 6 
min(4). For the 6MST, the patients were instructed to step up and 
down a 20 cm step with anti-slip surface as many times as possible 
during 6 min. The greater the number of  steps, the greater the 
exercise capacity(11).

Anxiety and depression
Depression and anxiety levels were determined with the Portu-

guese version of the HADS(12) which features seven items related 
to anxiety and seven items related to depression(13).

Borg scale
The Borg scale is a categorical scale scored from 0 to 10 (0=no 

breathing difficulty; 10=maximal breathing difficulty)(14).

Statistical analysis
The normality of distribution was verifed with determination 

of frequencies and the Shapiro-Wilk W test with distribution plots. 
Normally distributed data were analyzed with Student’s t test. 
Pearson’s chi-squared test or Fisher’s exact test was used for the 
categorical variables, as appropriate. The results of the tests (FSS, 
HADS, 6MWT, 6MST, MELD, hematocrit count) were submitted 
to Spearman’s correlation test. Variables with a P-value of <0.05 
in the correlation analysis were used as independent variables in 
a linear regression analysis, with fatigue as dependent variable. A 
backward stepwise elimination algorithm (P=0.05) was used for the 
variables remaining in the final model. All analyses were performed 
with the software IBM SPSS Statistics v. 17.0. 

RESULTS

Slightly over half  the patients were male (53.7%; 51/95) and 
the mean age was 45.9±12.3 years. The main factors involved with 
liver disease were the following: alcoholism, Vírus and alcoholic 
liver, virus (29.4%, 21.1%, 13.7% respectively). Liver cancer plus 
alcohol or virus was also frequent among patients (24.2%). The 
mean results of the 6MWT and the 6MST were 353.2±148 m and 
68.2±19.9 steps, respectively (TABLE 1).

The levels of fatigue, anxiety and depression were significantly 
higher in ESLD patients than in the control group (TABLE 2).

A negative correlation was observed between 6MST and FSS 
scores (r= -0.2; P=0.02) and between hematocrit count and FSS 
(r= -0.24; P=0.002). Borg scores were positively correlated with 
fatigue (r=31; P=0.002) (TABLE 3).

The scores of FSS did not allow to differentiate between female 
and male (3.5±0.9 vs 3.8±1.09; P=0.8], Child Pugh class B/C and 
class A (3.7±1.07 vs 3.6±1; P=0.9) nor between alcoholic group 
and non-alcoholic group (4.3±1.5 vs 3.8±1.7; P=0.17). 

To determine which factors were independent predictors of 
fatigue in ESLD patients, we performed a multivariate analysis. 
All factors with a P-value of <0.05 in the univariate analysis were 
submitted to regression model. In the multivariate analysis, low 
6 MST and high scores borg dyspnea scale were identified in the 
linear regression analysis as good predictors of fatigue (TABLE 4).

TABLE 1. Baseline characteristics of all patients with end stage liver 
disease at Pretransplantion Evaluation (n=95).

Patients
Gender
   Female N (%) 44 (46.3%)
   Male N (%) 51 (53.7%)
Age (years) – mean (±SD) 45.9±12.3
6MWT – mean (±SD) 353.2±148
6 MST – mean (± SD) 68.2±19.9
Ht – mean (±SD) 36.3±4.4
C-reative protein (mg/L) – mean (±SD) 2.39±1.1
Etiology of liver disease N (%)
   Only virus 13 (13.7%)
   Vírus + alcoholic liver disease 10 (21.1%)
   Only alcoholism 28 (29.4%)
   Virus + liver cancer 6 (6.3%)
   Alcohol + liver cancer 5 (5.3%)
   Virus + alcohol + liver cancer 12 (12.6%)
   Autoimmune hepatitis 2 (2.1%)
   Cryptogenic cirrhosis 9 (9.4%)
MELD – mean (±SD) 20.2±2.74
Child Pugh class B and C – N (%) 67 (70%)
Ascites – n (%) 36 (34.2%)
Respiratory symptoms – N (%) 47 (49.4%)
Borg scale – mean (±SD) 3.76±1.7

SD: standard deviation; 6MWT: 6 minute walking test; 6MST: 6 minute step test; MELD: 
Model For End-Stage Liver Disease; Ht: hematocrit.

TABLE 2. Comparison of the two groups (patients with end stage liver 
disease and healthy volunteers).

Patients  
ESLD (95)

Healthy 
volunteers (95) P

Age – mean (±SD) 45.9±12.3 45.8±12.7 0.9
Gender
   Male, n (%) 51 (53.6%) 43 (45.2%)

0.3
   Female, n (%) 44 (46.3%) 52 (54.7%)
FSS – mean (±SD) 4.2±1.6 3.7±1.04 0.003
Anxiety according to 
HAD – mean (±SD) 11.6±1.8 6.4±2.6 0.001

Depression according to 
HAD – mean (±SD) 11.8±2.3 6.6±2.2 0.001
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DISCUSSION

In the current study, ESLD patients undergoing pretransplant 
assessment displayed high levels of fatigue. As shown by the uni-
variate analysis, fatigue was associated with anemia and dyspnea. 
Our findings match those of earlier studies showing an association 
between anemia and fatigue in cirrhotic patients(15). A common 
complaint in patients with chronic liver disease, dyspnea is strongly 
associated with fatigue and severely compromises daily activities 
and quality of life(16).

The observed mean 6MST value (68.2±19.9 steps) is sig-
nificantly inferior to the normal range of  healthy Brazilian 
adults (P<0.0001)(11,17). ESLD patients may display disorganized 
muscular, pulmonary and cardiovascular components of exercise 
capacity(18,19). Previous studies have shown that exercise capacity 
is impaired in ESLD patients as well(5,20,21). We used the six minute 
step test to evaluate the exercise capacity, this test provides an 
objective measure of global physical function with advantages of 
safety, simplicity and low cost.

Fatigue is a commom complaint in end-stage liver patients in a 
transplant list(22). According to van den Berg-Emons et al.(23), this 
complaint remain for up to one year after liver transplantation. It 
is important to emphasize that fatigue can be difficult to measure 
and several questionnaires have been developed and tested in ESLD 
patients(3,15). In this study we adopted the FSS, a validated fatigue 
scale known to provide reliable results in this setting(3).

The present study confirmed an inverse correlation of 6MST 
and FSS in this patient population, indicating that the higher the 
degree of fatigue, the lower the exercise test. This reinforce the role 
of this test to quantify fatigue before liver transplantation and sug-
gest that this is an important aid when tailoring physical training 
intervention for patients awaiting liver transplantation. Recently 
Duarte-Rojo et al.(24) in a review article, proposed that patients 
with ESLD on the transplant waiting list should perform 30 to 60 
minute exercise sessions combining both aerobic and resistance 
training to achieve 150 minutes/week. There is a need for larger 
and better-designed clinical trials to investigate the role of exercise 
on clinical outcomes in LT candidates. 

Significant correlations were found between dyspnea and fa-
tigue. Previous study found significant correlations between chronic 
dyspnea and muscle fatigue(16,25).

Anxiety and depression symptoms were not significantly cor-
related with fatigue, possibly because of the generally low anxiety 
and depression scores observed among our patients. Alcoholic 
abuse was not correlated with fatigue, a possible reason could be 
that patients were former alcoholic. This is because patients waiting 
for liver transplantation are commonly required to demonstrate six 
months of sobriety before they’re allowed to register.

There was an unexpected lack of association between child-
Pugh class and FSS. Traditionally, instruments like FSS evaluate 
many aspects of fatigue such as motivation, exercise and physical 
functioning of the individual(10) and Child-Pugh score considers 
clinical and laboratory markers of disease. As previously demon-
strated by Swain MG, the complaint of fatigue in the setting of 
chronic disease, including liver diseases, may not correlate with 
traditional markers of disease activity or severity(26).

The study was limited by the cross-sectional design, making 
it impossible to evaluate the responsiveness of the FSS over time 
(liver transplantation). Moreover, our patients came from a single 
referral center; conceivably, the ESLD patient profile at other liver 
transplant centers may be somewhat different from ours. It was not 
possible to measure sarcopenia, but the patients performed exercise 
test, like six minute step test that provide an objective measure of 
global physical function. It is consider that low physical function 
is one of the factor associated with sarcopenia(24,27).

Some relevant cofactors such as grade of  ascites, encepha-
lopathy and malnutrition were evaluated based on the child-Pugh 
score. The diagnosis of thyroid dysfunction, sleep disturbances, and 
subclinical cardiac disease, as well as hepatopulmonary syndromes, 
were not possible for the entire sample because these evaluations 
consist of costly and specific exams. 

Future research focusing on validation of 6MST in predicting 
fatigue and evaluation of other variables (alcoholic neuropathy/
myopathy, sarcopenia, cirrhotic cardiomyopathy, hormonal status, 
sleep disturbances and hepatopulmonary syndromes), indepen-
dently or in combination with 6 MST is important in order to im-
prove the diagnostic accuracy of fatigue in this patient population.

The strengths of  this investigation include the following: (1) 
the use of validated instruments for quantifying fatigue, (2) con-
firmation of the role of exercise test as a determinant of fatigue 
before liver transplantation, and (3) description of the relationship 
between fatigue and dyspnea before liver transplantation.

In conclusion, the present study confirmed the high prevalence 
of severe fatigue in ESLD patients undergoing assessment prior to 
liver transplantation. Low 6MST values and high levels of dyspnea 
were associated with fatigue in this scenario. 

TABLE 3. Factors correlated with Fatigue levels of Patients with end 
stage liver disease at Pretransplant Evaluation (n=95).

FSS

r P

Age (years) -0.04 0.69

6MWTmeters 0.02 0.84

6 MST (steps) -0.23 0.02

Borg dyspnea scale 0.25 0.01

Hematocrit -0.24 0.01

C-reative protein 0.03 0.77

MELD 0,06 0,53

Anxiety according to HAD 0.05 0.62

Depression according to HAD 0.07 0.47

FSS: fatigue severity scale; HAD: hospital anxiety and depression; 6MWT: 6 minute walking 
test, 6MST: 6 minute step test, MELD: Model For End-Stage Liver Disease.

TABLE 4. Independent Predictors of Fatigue Severity at Pretransplant 
Evaluation in Multiple Linear Regression Analyses.

Predictors Coefficients Standard 
error

Student’ 
t test P 95% CI

Constant 3.63 1.70 2.13 0.03 0.24–7.01

Borg 
dyspnea 
scale

0.20 0.09 2.07 0.04 0.08–0.39

6MST -0.01 0.008 -2.001 0.04 -0.03–0.00

HT 0.01 0.039 0.433 0.66 -0.06–0.09

CI: confidence interval; 6MST: 6 minute step test; HT: hematocrit. 
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Lima YB, Magalhães CBA, Garcia JHP, Viana CFG, Prudente GFG, Pereira EDB. Associação da fadiga com capacidade do exercício em pacientes 
hepatopatas crônicos candidatos a transplante hepático. Arq Gastroenterol. 2019;56(3):252-5. 
RESUMO – Contexto – A fadiga é uma queixa comum em indivíduos com doença hepática crônica candidatos a transplante hepático. Estudos sobre 

sua associação com capacidade do exercício são escassos. Objetivo – Avaliar a fadiga de pacientes com hepatopia crônica candidatos a transplante 
hepático comparando com um grupo de indivíduos saudáveis. Avaliar a associação da fadiga com capacidade de exercício. Métodos – Este é um estudo 
transversal com pacientes hepatopatas crônicos num centro de referência em Fortaleza, Brasil. Foi utilizado o questionário de gravidade da fadiga. Os 
pacientes realizaram o teste da caminhada dos 6 min, teste do degrau 6 min, foi aplicada a escala de ansiedade e depressão, foram dosados proteína C 
reativa e hematócrito. Resultado – A idade média dos pacientes foi de 45,9±12,3 anos, sendo que 53,7% eram homens. Os níveis de fadiga e ansiedade 
e depressão eram maiores entre os pacientes hepatopatas crônicos quando comparados ao grupo controle. Uma correlação inversa foi observada entre 
fadiga e o teste do degrau (r= -0,2; P=0,02) também entre hematócrito e fadiga (r= -0,24; P=0,002). Houve uma correlação positiva entre dispneia, 
através da escala de Borg, e fadiga (r=31; P=0,002). Na análise multivariada um baixo desempenho no teste do degrau e um nível maior de dispneia 
mostraram uma associação com fadiga. Conclusão – A fadiga é mais frequente entre os pacientes hepatopatas crônicos quando comparados ao grupo 
controle. O baixo desempenho na capacidade de exercício e uma queixa maior de dispneia apresentaram uma associação com fadiga nestes pacientes. 

DESCRITORES – Fadiga. Hepatopatias. Transplante hepático. Teste de caminhada. Teste de esforço. 
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is becoming the 
most common liver disease worldwide as a consequence of  the 
increased prevalence of obesity and diabetes mellitus, considered 
to be its main risk factors(1). NAFLD is defined as a condition in 
which there is excessive deposition of liver fat (hepatic steatosis) in 
the form of triglycerides in a proportion greater than 5%(2).

In clinical practice, the initial diagnosis of NAFLD is typically 
established through the clinical profile (patient with metabolic 
syndrome) associated with laboratory tests (possibly increased 
transaminases and gamma glutamyl transferase) and radiological 
examinations (liver steatosis on ultrasound), in the absence of other 
known causes of steatosis (alcohol, hepatitis C, drugs)(3).
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ABSTRACT – Background – Non-alcoholic fatty liver disease has been progressively diagnosed in the general population as a consequence of the increased 
prevalence of obesity and type 2 diabetes mellitus, its main risk factors. It is characterized by accumulation of fat in the hepatocytes associated with 
lobular inflammation and balonization, which can lead to cirrhosis and hepatocarcinoma. Thus, a characterization and follow-up of a progression 
of the fibrosis level of these patients becomes important, being that the transient hepatic elastography is a reliable method for this evaluation with a 
measure of the kapa index. Objective – To evaluate the progression of hepatic fibrosis through elastography in patients with non-alcoholic fatty liver 
disease. Methods – Patients who had previously performed hepatic biopsy and noninvasive scores for non-alcoholic steatohepatitis (NASH) and fibrosis 
were included in the study. These same subjects were then submitted to current clinical evaluation, laboratory and liver elastography tests, defining 
the level of liver fibrosis, about 10 years after the first evaluation. Results – Data were analyzed for 66 patients previously submitted to liver biopsy. Of 
these, 16 were not found, four could not participate because they were debilitated due to hepatic cirrhosis, two had died from an automobile accident 
and five from complications of cirrhosis of the liver. Therefore, of the 50 patients with a known history, 9 (18%) had died of cirrhosis or were unable 
to attend the examination because of their liver disease. The remaining population was predominantly female (61.5%), mean age of 63 years, being 
overweight, dyslipidemia (76.9%), disorders of the glycemic profile (76.9%), and metabolic syndrome (82.1%). Of the 39 cases evaluated, 35% had the 
same degree of fibrosis at the initial evaluation (biopsy) and at the current evaluation (elastography), 33% had an increase in the degree of fibrosis 
and another 30% had a decrease in the degree of fibrosis. Twenty-eight patients had NASH at baseline. Regarding these patients, it was observed in 
the current evaluation, that 25% remained stable in the degree of fibrosis, 39% progressed, and 35% regressed. Conclusion – Despite some limitations 
of our study, such as the small number of patients, and the use of two different methods of evaluation (biopsy and elastography), the data obtained 
allow us to conclude that of the 39 evaluated cases, 33% (13) presented progression of fibrosis and the total group of 50 patients, 42% had cirrhosis or 
died due to liver disease. The presence of NASH on hepatic biopsy did not prove to be, in our study, a predictive of the evolution of hepatic fibrosis 
in the patients.
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Clinically, NAFLD may present from a simple hepatic steatosis, 
not accompanied by significant hepatic inflammation, to a nonal-
coholic steatohepatitis (NASH), which has the potential to develop 
hepatic cirrhosis and its complications, such as hepatocarcinoma 
and terminal hepatic impairment(4). The evaluation of laboratory 
and imaging data in a patient with NAFLD may only suggest the 
presence of NASH, but the confirmation of this diagnosis necessar-
ily depends on the performance of a liver biopsy. The histological 
criteria of NASH have been well established and recently reviewed, 
including: evidence of macrovesicular steatosis, mixed inflamma-
tory infiltrate, Mallory corpuscles, hepatocellular ballooning and 
necrosis of  hepatocytes associated with perisinusoidal hepatic 
fibrosis in varying degrees. The intensity of these findings, especially 
hepatic fibrosis, is proportional to the severity of the NASH(4,5).
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The biopsy allows direct assessment of liver tissue and is now 
considered as the gold standard method for the diagnosis, stag-
ing and graduation of  various chronic liver diseases, including 
NAFLD. However, it is a method that is not easily available to the 
population in general, has a high cost and presents risks inherent 
to the procedure(6). Over the last few years, several non-invasive 
methods for diagnosing liver fibrosis have been developed and 
validated. Imaging methods such as elastography have been suc-
cessfully used to assess hepatic fibrosis in NAFLD by measuring 
elasticity of  the liver based on the emission of  elastic waves(7). 
The values of these measurements can vary from 3.5 to 75 kapa, 
depending on the degree of hepatic fibrosis, and their correlation 
with stages of fibrosis according to METAVIR classification(8). The 
aim of this study is to evaluate the progression of hepatic fibrosis 
through elastography in patients with NAFLD; and whether the 
presence of NASH on hepatic biopsy would be a predictor of liver 
fibrosis evolution.

METHODS

Patients who underwent liver biopsy and noninvasive scores 
for assessing steatohepatitis and liver fibrosis in previously study 
were included(9). Patients underwent clinical, laboratory, and elas-
tography examination, defining the current level of hepatic fibrosis, 
about 10 years after the first evaluation.

The results of  the liver biopsies performed in the previous 
study were evaluated. The criteria for diagnosis, graduation and 
staging of NAFLD followed the classification proposed by Kleiner, 
in which the histological findings of hepatic steatosis, hepatocel-
lular ballooning and lobular inflammation are analyzed, allowing 
the calculaton of an index, ranging from 0 to 8 points(5). The sum 
of  these points corresponds to an index defined by Kleiner: ≤2 
diagnosis of  steatohepatitis is unlikely, and if  ≥5 a diagnosis of 
steatohepatitis should be considered, taking into account that 
the numeric value should not be considered a replacement of the 
pathologist’s diagnosis. Besides these findings be related to the 
graduation of the disease, the observation of the intensity of the 
hepatic fibrosis allowed staging of NAFLD, which, in this model, 
was based in the following classification: absent =0, perisinusoidal 
or periportal =1, perisinusoidal and periportal =2, broad fibrous 
septa =3 and cirrhosis =4.

Patients were evaluated for clinical, laboratory and transient 
elastography, and for comparative measurements with non-invasive 
and hepatic biopsy scores, was used the values of  the kapa and 
controlled attenuation parameter (CAP) indices. The best quality 
examination was considered after obtaining 10 valid measures with 
IQR (interquartile range) ≤20%. The CAP measurements were 
classified in S0 (steatosis less than or equal to 10%) when the CAP 
value was less than 213 dB/m, S1 (steatosis between 11% and 33%) 
when the CAP value was 214 to 254 dB/m, S2 (steatosis between 
34% and 66%) when the CAP value was 255 to 280 dB/m, and S3 
(steatosis greater than or equal to 67%) when the CAP value was 
greater than 281dB/m. The kapa measurements were classified as 
F0, when the kapa value was less then 6.1, F1 when the kapa value 
was between 6.1 and 7.1, F2 when the kapa value was between 7.1 
and 8.9, F3 when the kapa value was between 8.9 and 11.8, and 
F4 when the kapa value was greater than 11.8(10,11).

The results obtained in the study were described by averages, 
medians, minimum values, maximum values and standard devia-
tions (quantitative variables) or by frequencies and percentages 

(categorical variables). For the comparison of  the two evalua-
tions (previous and current), in relation to quantitative variables, 
the Student’s t-test for paired samples (BMI and cholesterol) 
or Kruskal-Wallis non-parametric test (glucose) was used. The 
variables normality condition was evaluated by the Kolmogorov-
Smirnov test. Values of P<0.05 indicated statistical significance.

RESULTS

Data were analyzed for 66 patients previously submitted to liver 
biopsy. Of these, sixteen were not found, four could not participate 
because they were debilitated due to hepatic cirrhosis, two had 
died from a car accident and five from complications of cirrhosis. 
Therefore, of the 50 patients with known evolution, nine (18%) had 
died of cirrhosis or were unable to attend the examination because 
of their liver disease (TABLE 1). Thirty-nine patients signed the 
informed consent form and agreed to participate in the study, 61.5% 
female, with a mean age of 63.9, body mass index (BMI) of 29 kg/
m2 and abdominal circumference of 103.4 cm. The other clinical 
data are shown in TABLE 2. 

TABLE 1. Outcome of patients.

N %

Death by accident 2 4%

Cirrhosis as the cause of death 5 10%

Debilitated due to hepatic cirrhosis 4 8%

Included in the analyzes 39 78%

Total 50 100%

TABLE 2. Clinical aspects of patients, in percentage (%).

n %
Gender
   Female 24 61.5
   Male 15 38.5
DM / glucose intolerance 30 76.9
SAH 26 66.7
Dyslipidemia 30 76.9
MS 32 82.1
Obesity / overweight 34 87.1

DM: diabetes mellitus; SAH: systemic arterial hypertension; MS: metabolic syndrome.  
Percentage calculated in relation to the total number of patients (n=39).

In order to compare the clinical data, an analysis was performed 
including the patients with information available in the two evalu-
ations (TABLE 3). A significant difference was observed in the 
comparison of the BMI and also the cholesterol dosage, showing 
a decrease of the same in the current evaluation. While the serum 
glucose increased, also with significant difference.

The data by transient elastography examination allowed us to 
obtain adequate quality results with an IQR of 12.6% and an ave-
rage of only 1.55 invalid measurements. The mean value of kapa 
was 12.0 (F4 of the METAVIR classification) and CAP of 293.9 
dB/m, corresponding to steatosis S3. 

When patients with NAFLD underwent the first evaluation 
of hepatic fibrosis, five (12.8%) already presented cirrhosis and six 
(15.38%), advanced fibrosis (F3 or F4). In the second evaluation of 
fibrosis, 12 (30.8%) were cirrhotic and 13 (33.34%) had advanced 
fibrosis. In the evaluation of fibrosis progression, we observed that 
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14 (35.89%) remained stable, 13 (33.34%) presented fibrosis pro-
gression and 12 (30.76%) had a fibrosis grade regression. Among 
the 14 stable patients, five (35.71%) were already cirrhotic at the 
first evaluation. Regarding the presence of advanced fibrosis, six 
(15.38%) of  the individuals had advanced fibrosis in the period 
evaluated (TABLE 4).

Among the eight patients who presented progression of fibrosis 
to clinically significant values, six (75%) had the diagnosis of NASH 
into hepatic biopsy, which occurred in 22 (78.6%) of those who did 
not progress or even regressed (P=0.427). 

DISCUSSION

NAFLD is a growing public health problem due to its preva-
lence, possibility of progression to cirrhosis and hepatocarcinoma, 
and increased of  cardiovascular risk. NAFLD is a clinical and 
pathological entity that ranges from the accumulation of  liver 
fat (simple steatosis) to NASH. The risk of  disease progression 
is directly related to the presence of  NASH in the histological 
evaluation and the presence of other comorbidities such as type 
2 diabetes mellitus, making it essential to identify these patients. 

As described in studies, like Gallego-Durán et al.(12) during 
the management of  NAFLD, it is necessary to: a) detection of 
NASH, which could help to exclude patients who are not at risk 
of disease progression; b) Detection of significant fibrosis to select 
patients with worse prognosis and survival. And in fact, the strong-
est predictor of fibrosis progression in NAFLD is the presence of 
steatohepatitis. 

NAFLD is often associated with cardiovascular disease risk 
factors: obesity, type 2 diabetes, and dyslipidemia. Obesity is es-
tablished as a predictor of hepatic steatosis, but it may also exist in 
the absence of obesity. A recent analysis of studies involving more 
than 8.5 million people from 22 countries showed that over 80% 
of patients with non-alcoholic NAFLD are overweight or obese, 
72% have dyslipidemia and 44% have been diagnosed with type 2 
diabetes mellitus. This information supports the concept that the 
NAFLD is the hepatic correlation of the metabolic syndrome(13). 
Similar to that described in our study, 87% of the patients were 
overweight or obese, and 76.9% has dyslipidemia. The laboratory 
findings were also similar to other previously performed studies 
such as Abrams et al.(14), with a high prevalence of alterations of 
the glycemic metabolism, found in about 80% of the patients.

The different clinical parameters analyzed in this population, 
such as gender, BMI, waist circumference, glucose intolerance or 
diabetes and metabolic syndrome, did not allow to differentiate 
the presence or absence of fibrosis in the evaluated patients. These 
parameters were found in a similar proportion in all groups, as 
described by other authors(15). 

Nonalcoholic steatohepatitis is a dynamic condition that 
can regress to isolated steatosis at a constant level of activity, or 
causing progressive fibrosis that can progress to cirrhosis. Natural 
history studies indicate that the severity of liver fibrosis is the only 
histological measure that independently predicts the risk of liver 
related disease, liver transplantation and death. Sequential analyzes 
of  liver biopsies in cohort studies indicate that hepatic fibrosis 
progresses at a rate of approximately one stage per decade; sug-
gesting that patients with grade 2 fibrosis will progress to cirrhosis 
within 20 years. However, rates of progression (and regression) of 
fibrosis vary considerably from individual to individual. In some 
cases, for example, fibrosis rapidly decreases with the improvement 
of NASH, while in others, fibrosis persists or worsens even with 
resolution of NASH(13).

A prospective four-year study has been conducted by Suzuki 
et al., in which the disease progression in NAFLD patients was 
evaluated using Elastography. Ninety-seven NAFLD patients 
(demonstrated by liver biopsy) had their liver stiffness measure-

TABLE 3. Comparison of the clinical data obtained in the initial and 
current evaluation.

n Average Medium Standard 
deviation P value*

BMI initial  
(kg/m2) 30 31.3 29.9 5.3

BMI current 
(kg/m2) 30 29.0 28.0 4.6 0.001

WC initial (cm) 27 104.4 104 11.5
WC current 
(cm) 27 103.4 104 12.5 0.671

Glucose initial 
(mg/dL) 29 143.8 115 63.2

Glucose current 
(mg/dL) 29 150.2 131 64.5 0.001

Cholesterol 
initial (mg/dL) 26 184.3 181 36.7

Cholesterol 
current (mg/dL) 26 159.3 166 34.5 0.001

BMI: body mass index; WC: waist circumference.

TABLE 4. Combined liver fibrosis results in both evaluations.

Biopsy (initial 
evaluation of 
fibrosis)

Elastography  
(current evaluation of fibrosis) Total

0 1 2 3 4

0 7 1 1 9

17.9% 2.6% 2.6%

1 8 2 4 2 16

20.5% 5.1% 10.3% 5.1%

2 4 1 3 8

10.3% 2.6% 7.7%

3 1 1

2.6%

4 5 5

12.8%

Total 19 2 5 1 12 39

Table obteined from the 39 cases evaluated: 14 (35.9%) had the same degree of fibrosis in the 
initial evaluation (biopsy) and in the current evaluation (elastography) (in blue). 13 (33.3%) 
had an increase in the degree of fibrosis (in green); 12 (30.8%) had a decrease in the degree 
of fibrosis (in light red).

Twenty-eight (71.8%) patients presented NASH at the initial 
evaluation, according to the Kleiner’s score. Regarding these 
patients, seven (25%) remained stable in the degree of fibrosis, 11 
(39.3%) progressed, and 10 (35.7%) regressed. In addition, of the 
twenty-eight patients previously with NASH, 10 (35.7%) presented 
advanced fibrosis in the current evaluation. In the analysis, it was 
concluded that the presence of NASH was not able to predict the 
progression of fibrosis (P=0.134).
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ments obtained at the beginning of the study; of the 97 patients, 
36 patients were available for reevaluation after four years, in which 
their stage of fibrosis was compared with that from their initial as-
sessment. A total of nine (25%) patients had fibrosis progression, 17 
(47.2%) had static disease and 10 (27.8%) had fibrosis remission(16).

Argo et al. compiled longitudinal histological data to charac-
terize the natural history of fibrosis progression in NASH patients 
and reported that according to follow-up biopsies, 37.6% patients 
progressed to a higher fibrosis stage, 41.6% exhibited no change 
and 20.8% exhibited improvement in fibrosis(17). Our study showed 
similar results to those of their studies, although we followed fi-
brotic changes using transient elastography.

Wong et al. evaluated the discordance between fibrosis stages 
as per transient elastography and those as per histology and con-
cluded that unsatisfactory liver biopsy specimens, and not transient 
elastography, account for most cases of  discordance. The major 
advantages of  liver elastography over liver biopsy are that it is 
painless, rapid and has no risk of complications, because of which 
it is very easily accepted by patients(18).

Considering that in our study, of  the 39 patients evaluated, 
five had cirrhosis, and in the current evaluation, seven more were 
diagnosed with cirrhosis (totaling twelve patients), it was concluded 
that although patients are being followed up in hepatology services, 
did not evolve better than described in the literature as natural. 
That is, the intervention in the natural history of the disease is not 

occurring effectively. In addition, in our study, the results did not 
correspond to the evolution of 1 degree of fibrosis every 10 years(19).

In conclusion, of the 39 evaluated cases, 33% (13) presented 
progression of fibrosis, and of the total group of 50 patients, 42% 
presented cirrhosis or died due to liver disease. Our study presents 
some limitations, such as the small number of patients, and the use 
of two different methods for evaluation (biopsy and elastography). 
The presence of NASH on hepatic biopsy did not prove to be, in our 
study, a predictive of the evolution of hepatic fibrosis in the patients.
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Castro PCS, Alberton HCP, Pedroso MLA, Morsoletto DBG, Pissaia Junior A, Ivantes CAP. Avaliação da progressão da fibrose hepática em um grupo 
de pacientes com doença hepática gordurosa não alcoólica acompanhados por 10 anos. Arq Gastroenterol. 2019;56(3):256-60.
RESUMO – Contexto – A doença hepática gordurosa não alcoólica vem sendo diagnosticada com frequência progressivamente maior na população geral, 

como consequência do aumento da prevalência da obesidade e do diabetes mellitus tipo 2, considerados seus principais fatores de risco. Caracteriza-se 
por acúmulo de gordura nos hepatócitos associada à inflamação lobular e balonização, podendo levar à cirrose e hepatocarcinoma. Desta forma, 
torna-se importante a caracterização e acompanhamento do nível de fibrose hepática destes pacientes, sendo que a elastografia hepática transitória, 
tem se mostrado um método confiável para esta avaliação com a medida do índice kapa. Objetivo – Avaliar a progressão da fibrose hepática através 
de elastografia em pacientes com doença hepática gordurosa não alcoólica. Métodos – Foram incluídos no estudo pacientes que haviam realizado 
anteriormente biópsia hepática e cálculo de escores não invasivos para avaliação de esteato-hepatite não alcoólica (EHNA) e fibrose. Estes mesmos 
indivíduos foram então submetidos à avaliação clínica, laboratorial e exame de elastografia hepática atuais, definindo o nível de fibrose hepática, cerca 
de 10 anos após a primeira avaliação. Resultados – Foram analisados dados relativos a 66 pacientes previamente submetidos a biópsia hepática. Destes, 
16 não foram localizados, quatro não puderam participar por estarem incapacitados em função de cirrose hepática, dois haviam falecido por acidente 
automobilístico e cinco, por complicações de cirrose hepática. Portanto, do grupo de 50 pacientes com evolução conhecida, nove (18%) haviam falecido 
por cirrose ou estavam incapacitados de comparecer ao exame em função de sua doença hepática. A população restante era predominantemente do 
sexo feminino (61,5%), com idade média de 63 anos, apresentando sobrepeso, dislipidemia (76,9%), distúrbios do metabolismo glicêmico (76,9%) e 
síndrome metabólica (82,1%). Dos 39 casos avaliados, 35% tiveram o mesmo grau de fibrose na avaliação inicial (biópsia) e na avaliação atual (elas-
tografia), 33% tiveram aumento no grau de fibrose e outros 30% tiveram diminuição no grau de fibrose. Vinte e oito pacientes apresentavam EHNA na 
avaliação inicial. Em relação a esses pacientes observou-se na avaliação atual que, 25% mantiveram-se estáveis no grau de fibrose, 39% progrediram e, 
35% regrediram. Conclusão – Apesar de algumas limitações do nosso estudo, como o pequeno número de pacientes e o uso de dois métodos diferentes 
de avaliação (biópsia e elastografia), os dados obtidos nos permitem concluir que dos 39 casos avaliados, 33% apresentaram progressão da fibrose e 
do grupo total de 50 pacientes, 42% apresentam cirrose ou faleceram em decorrência de doença hepática. A presença de EHNA à biópsia hepática 
não se mostrou um dado capaz, no nosso estudo, de predizer a evolução da fibrose hepática nos pacientes.

DESCRITORES – Hepatopatia gordurosa não alcoólica. Técnicas de imagem por elasticidade. Cirrose hepática. Fígado gorduroso.
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INTRODUCTION

Psoriasis is a chronic inflammatory disease that affects ap-
proximately 3% of  the world’s population, genetic based and 
immunomediated(1). It is a systemic disease characterized by skin 
lesions such as scaly patches, papules, and plaques, which usually 
itch, in areas of constant trauma to the skin such as elbows, knees, 
pretibial, scalp and sacral region(2).

Plaques presence combined with psychogenic distress can re-
duce the quality of life(3). Psoriasis is a stigmatizing dermatosis, in 
which patients suffer from discrimination, self-esteem issues, social 
isolation and rejection(4).

This dermatosis is associated with genetic predisposition, but the 
transmission does not follow Mendelian standard. The Inheritance 
mode is multifactorial(5) and environmental, geographic and ethnic 
aspects can interfere in its incidence(2). Psychological, physical and 
surgical stress are well known triggering aggravating factor(6).

Psoriasis is a chronic inflammation progressing to plaques 
formation and other skin lesions mainly mediated by TH1 and 
TH17 cells and lymphokines that are responsible for changing 
the keratinocytes, vascular network and own lymphocytes. Adhe-
sion molecules expression in endothelial cells favors lymphocytes 
diapedesis with consequent greater recruitment of these cells. On 
the other hand there is the clonal proliferation and activation of 
lymphocytes and increased proliferation and delayed maturation 
of keratinocytes(7).

Disease severity determines the therapeutic approach(8,9). The 
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most accepted treatments for psoriasis have been developed em-
pirically or discovered by chance(1,10,11). In patients with moderate 
to severe psoriasis, phototherapy or systemic immunomodulator 
medications, or both should be considered(1).

Proton pump inhibitors (PPI) are used in the treatment of 
peptic disease because so far are the most potent known inhibitor 
of acid secretion of the stomach. In addition to this effect, they 
also have anti-inflammatory and antioxidant properties. Due to 
personal observations of  improvement of  psoriasis in patients 
with gastroesophageal reflux disease treated with PPI we decided 
to evaluate the use of esomeprazole magnesium in a series of cases 
with psoriasis. 

METHODS

This study was approved by the Research Ethical Committee 
of Hospital Geral de Goiânia (CEPHGG: 756/14), and was done 
according to Helsinki Declaration. All patients gave their consent 
to participate.

Adult patients (18 years or older) with psoriasis were selected. 
Exclusion criteria included concomitant use of any treatment for 
psoriasis, organic diseases, use of other PPI than esomeprazole. 10 
patients (6 male and 4 female, mean age =47 year) were selected and 
psoriasis was evaluated by Psoriasis Area and Severity Index (PASI) 
(FIGURE 1). Patients were medicated with esomeprazole 40 mg 
B.I.D. for 90 days. At the 90th day patients were again evaluated 
by PASI. Paired t test was used for statistical analysis. 
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RESULTS

Clinical data are summarized in TABLE 1. Statistically sig-
nificant results were seen when PASI before and at 90th day of 
treatment were compared: (mean ± SD X mean ± SD) (5.52±2.93 
X 0.89±0.74); P=0.0002. (FIGURE 2) At 90th day of treatment 
most of the patients did not show erythema, induration or scaling 
of plaques. Fall in the PASI scale was >75% (FIGURE 3).

DISCUSSION

Patients with psoriasis may be treated with esomeprazole with 
good improvement of their affected skin appearance. To the best 
of  our knowledge this is the first report addressing this relation 
between proton pump inhibitor and skin disease.

The causes of psoriasis are not fully understood. It is generally 
considered a genetic disease, thought to be triggered or influenced 
by environmental factors. It is not only a disease of the skin involv-
ing others organ systems(1,3,6,7,10).

Inflammation mediators are produced in different organs and 
tissues of patients with psoriasis. In the pathogenesis of psoriasis 
TH1 and TH17 lymphocites are mainly involved in the inflam-
matory process that leads to formation of plaques, especially the 
cytokines Interleukin 2 (IL-2), Interferon gamma (INF-γ) and 
tumor necrosis factor alpha (TNF-α1). These lymphokines are 
responsible for changing the keratinocytes, vascular network and 
own lymphocites themselves. Adhesion expression molecules of 
endothelial cells favor diapedesis of  lymphocites resulting in a 
greater recruitment of these cells. On the other hand there is the 
clonal proliferation and activation of lymphocytes and increased 
proliferation and delayed maturation of keratinocytes(7).

Proton pump inhibitors are potent inhibitors of gastric acid 
secretion. They are widely regarded as the agents of choice for the 
treatment of  acid-peptic disorders. In addition to anti-secretory 

FIGURE 1. The PASI index calculation: It combines the severity (Erithema, Induration and Desquamation) and percentage of affected area. 

TABLE 1. Clinical data and Psoriasis Area and Severity Index (PASI).

Patients Sex Age 
(years)

PASI

Pre treatment Post treatment

1 M 63 9.9 0.2

2 F 28 2.8 0.2

3 M 60 8.1 0.4

4 F 68 2.6 0.4

5 F 52 3.6 1.8

6 M 64 9.2 1.0

7 M 39 3.4 1.4

8 F 44 2.7 1.4

9 F 61 6.3 1.1

10 M 42 6.6 1.0

FIGURE 2. Pre treatment and a 90th day treatment PASI with esomeprazol 
40 mg B.I.D. 

FIGURE 3. Patient treated with esomeprazol 40 mg B.I.D.. A) Pre 
treatment. B) After 30 days. C) After 60 days. D) After 90 days of 
treatment.
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RESUMO – Contexto – A psoríase é uma doença inflamatória da pele que afeta 1%–3% das populações caucasianas e pode ser persistente, desfigurante 

e estigmatizante. Inibidores da bomba de prótons (IBP) são potentes bloqueadores da secreção de ácido no estômago. Eles são considerados como 
os agentes de escolha para o tratamento de doenças ácido-pépticas. No entanto, além dos efeitos anti-secretores, IBP apresentam propriedades an-
ti-oxidantes e efeitos diretos sobre os neutrófilos, monócitos, células epiteliais e endoteliais que podem impedir a inflamação. Objetivo – Avaliar o 
tratamento da psoríase com esomeprazol. Métodos – Foram selecionados pacientes adultos (18 anos ou mais) com psoríase. Os critérios de exclusão 
foram o uso concomitante de qualquer tratamento para a psoríase, doenças orgânicas e uso de outro IBP. Foram selecionados 10 pacientes e a psoríase 
foi avaliada pelo índice de gravidade e área da psoríase (Psoriasis Area and Severity Index – PASI). Os pacientes foram medicados com esomeprazol 40 
mg BID por 90 dias. No nonagésimo dia os pacientes foram novamente avaliados por meio do PASI. Resultados – Dados estatisticamente significativos 
foram vistos quando comparado PASI antes do tratamento e no nonagésimo dia de tratamento, P=0,0002. Conclusão – O uso do esomeprazol para 
psoríase apresentou excelentes resultados clínicos com redução importante do PASI. Este estudo piloto é a primeira publicação na literatura inglesa 
sobre o tratamento da psoríase com esomeprazol.

DESCRITORES – Psoríase. Esomeprazol. Inibidores da bomba de prótons. 

effects, however, PPI have been found to have anti-oxidant proper-
ties and direct effects on neutrophils, monocytes, endothelial, and 
epithelial cells that might prevent inflammation. Also PPI inhibit 
the expression of intercellular adhesion molecule-1 (ICAM-1) and 
vascular cell adhesion molecule-1 (VCAM-1) as well as endothelial-
dependent neutrophil adhesion(12).

Although different treatments schedules can help to control 
psoriasis symptoms, there is not yet a known treatment that cures 
the disease. Treatment depends on the severity of the disease, rang-
ing from topic steroids to phototherapy, metotrexate, acicretin, 
ciclosporin or biologics(1,8,9,11).

In this pilot study including a small number of patients(10), in all 
of them we observed a significant improvement of the skin lesions 
using an oral, safe and well known medication. 

CONCLUSION

Esomeprazole showed to be an excellent option of treatment 
for patients with psoriasis. These preliminary results need further 
larger randomized controlled studies.

Authors’ contribution
Bafutto M and Oliveira EC: data collection, survey execution, 

statistical analysis, writing of text. Zaterka S: statistical analysis, 
writing of text.

Orcid
Mauro Bafutto. Orcid: 0000-0001-5585-3957.
Enio Chaves Oliveira. Orcid: 0000-0002-3502-7532.
Schlioma Zaterka. Orcid: 0000-0002-2260-9146.

REFERENCES

1. Schon MP, Boehncke WH. Psoriasis. N Engl J Med. 2005;352:1899-912.
2. Consenso Brasileiro de Psoríase e Guias de Tratamento. [Access 2014 Jun 9]. 

[Internet]. Available from: http://www.solapso.org/archivos/consbra.pdf.
3. Weiss SC, Kimball AB, Liewehr DJ, Blauvelt A, Turner ML, Emanuel EJ. Quan-

tifying harmful effect of psoriasis on health-related quality of life. J Am Acad 
Dermatol. 2002;47:512-8.

4. Ludwig MWB, Oliveira MS, Muller MC, Moraes JFD. Qualidade de vida e loca-
lização da lesão em pacientes dermatológicos. An Bras Dermatol. 2009;84:143-50.

5. Bérard F, Nicolas JF. Phisiopathologie du psoriasis. Ann Dermatol Venereol. 
2003;130:837-42.

6. Heller MM, Lee ES, Koo JYM. Stress as an influencing factor in psoriasis. Skin 
Therapy Lett. 2011;16:1-4.

7. Davidovici BB, Sattar N, Jörg PC, Puig L, Emery P, Barker JN, et al. Psoriasis 
and systemic diseases: Potential mechanistic links between skin disease and  
co-morbit conditions. J Invest Dermatol. 2010;130:1785-96.

8. Granstein RD. New treatments for psoriasis. N Engl J Med. 2001;345:284-87.
9. Heydendael VMR, Spuls PI, Opmeer BC, Borgie CAJM, Reitsma JB, Goldschmi-

dt WFM, et al. Methotrexate versus cyclosporine in moderate-to-severe chronic 
plaque psoriasis. N Engl J Med. 2003;349:658-65.

10. Mendonça CO, Burden AD. Current concepts in psoriasis and its treatment. 
Pharmacol Ther. 2003;99:133-47.

11. Nickoloff BJ, Nestle FO. Recent insights into the immunopathogenesis of psoriasis 
provide new therapeutic opportunities. J Clin Invest. 2004;113:1664-75.

12. Kedika RR, Souza RF, Spechler JS. Potencial anti-inflammatory effects of 
proton inhibitors: A review and discussion of the clinical implications. Dig Dis 
Sci. 2009;54:2312-17.



AHEAD OF PRINTORIGINAL ARTICLE

264 •  Arq Gastroenterol • 2019. v. 56 nº 3 jul/set

INTRODUCTION

The historical distribution of gastric cancer in Brazil shows that 
it is highly prevalent in Pará State (northern Brazil). Mortality due 
to gastric cancer in Belém, the capital city of Pará, was 27.1/100,000 
inhabitants in 1982, decreasing to 15.0/100,000 inhabitants in 1997. 
In this period, mortality reduction was important in males and in 
the age group over 60 years. However, mortality rates due to gastric 
cancer in this city were always higher than those registered in most 
Brazilian capitals. Currently, estimates for the biennium 2018-2019 
made by the National Cancer Institute (INCA) show that gastric 
cancer might be the second most frequent in men (12.35/100,000 
inhabitants), and the fifth most frequent in women (5.34/100,000 
inhabitants), in North Region of this country(1-3).

Epidemiological studies have shown that areas with high gas-
tric cancer rates often have a correspondingly high prevalence of 
Helicobacter pylori infection. It is widely assumed that H. pylori 
can induce chronic active gastritis, both of which, in turn, can lead 
to the development of gastric cancer. Indeed, a high incidence of 
H. pylori infection was found recently in a cross-sectional study 
with 554 patients from Belém, mainly among patients with gastric 
ulcer and gastric cancer(4).

Thus, gastric cancer prevention demands an accurate detec-
tion of  H. pylori-associated gastritis(5). Among commonly used 
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tests to detect H. pylori are the histological examination of gastric 
biopsies and rapid urease test, being the former the gold standard. 
Rapid urease tests (RUT) also use biopsies to detect gastric urease, 
considered a biomarker for the presence of H. pylori. Five biopsy 
specimens from different stomach sites should be collected to per-
form histological examination and, therefore, RUT, according to 
the updated Sydney Classification, which had set the gold standard 
for gastric biopsy(6-8). However, this recommended approach is 
uncommon in medical daily practice in Brazil.

In addition to H. pylori-associated gastritis profile and patients 
gender, many other risk or protective factors are associated to gas-
tric cancer in the literature. For instance, aging and gender-related 
hormonal profile. While both gastric mucosa barrier and acid 
concentration seems to decrease with age and earlier in H. pylori 
infected patients(9), prevalence of  H. pylori infection, prevalence 
of gastritis with atrophy, and incidence of gastric cancer, all seems 
to increase with age(10). On the other hand, hormonal profile in 
females is hypothesized as playing as a protective factor that might 
explain the difference in incidence rates of gastric cancer among 
females and males(11).

In this broad and complex context, an important issue yet 
remains to be clarified: if  these factors act synergistically toward 
gastric cancer, and how. Much of the above-mentioned literature 
suggests this alternative. However, evidence against also can be 

AG-2019-21
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found. For instance, in Saudi Arabia, where incidence rate of H. 
pylori infection in chronic gastritis ranges between 50%–96%, no 
significant association between infection rate and aging was found, 
while men and women were equally affected by the infection(12).

Thus, the present cross-sectional study aimed to verify the 
degree of  association among above-mentioned risk factors (e.g. 
gender, age, endoscopic findings, urease and H. pylori) within a 
sample of  a high gastric cancer prevalence population (Belém, 
Pará, Brazil). Surprinsingly, no statistically relevant associations 
were found among the observed variables. The authors hypothesize 
that observed risk factors associated to gastric cancer might be 
lesser synergistic than is usually expected.

METHODS

The sample studied was composed of  100 medical records of 
patients attended, in 2016, in a private gastroenterology clinic 
(convenience sampling). Of  these records, two were discarded 
for being patients without a diagnosis of  gastritis. Of  the remain-
ing ninety-eight, 31 were discarded because they did not have 
a record of  the histopathological findings. Thus, the present 
cross-sectional study was performed with data obtained from 67 
records of  unidentified patients of  both sexes (44 women), mean 
age at 41±12 years. All patients were from the city of  Belém (Pará, 
Brazil), and underwent upper digestive endoscopy and gastric 
biopsy to perform RUT and histopathological examination for 
H. pylori detection.

One-way Analysis of Variance (ANOVA) and unpaired t-test 
were used to analyze the difference between mean age values, and F 
test was used to compare variance in age values of patient’s groups 
when it was necessary to verify the extent of a potential statistical 
difference (a=0.05, with 95% confidence interval [95% CI] of all 
P-values). In addition, prevalence of variables (with 95% CI) and 
Fisher’s exact test (a=0.05, with 95% CI of all P-values) were used 
to compare proportions observed in the sample under study, e.g. 
analyze the chance that convenience sampling would result in an 
association as strong (or stronger) as observed among variables 
prevalences. All data analyses were performed using GraphPad 
Prism version 8.00 for Mac (GraphPad Software, La Jolla, Cali-
fornia USA, www.graphpad.com).

The Research Ethics Committee of the Tropical Medicine Nu-
cleus, Federal University of Pará, and the National Research Ethics 
Committee (CONEP), both approved this work (Report: 576.418).

RESULTS

In FIGURE 1, we compare the mean age (± standard devia-
tion) of male and female patients (1A), of patients with pangastritis 
(PAN), body (BOD) and antrum (ANT) gastritis (1B), of patients 
with mild (MILD) and moderate (MOD) gastritis (1C), of patients 
with positive [hp(+)] and negative [hp(-)] histopathological results 
for H. pylori (1D), and of patients with erythematous (ER) and 
enanthematous (EN) gastritis (1E). No statistical relevant differ-
ences were found (see TABLE 1).

It is worth noting that FIGURE 1F shows a statistical differ-
ence between the mean ages of the EN and ER groups shown in 
FIGURE 1E (95% CI of the difference between EN and ER means: 
-20.012 to -2.96; unpaired t test: P=0.009, 95% CI of P: 0.032 to 
0.000). However, this statistical difference was small in magnitude 
(~3 years). In addition, no statistical relevant difference was found 
among variances of EN and ER groups (F test, P=0.22, 95% CI 
of P: 0.122 to 0.321; see TABLE 1).

TABLE 1. Statistical measures of the size of differences among patients’ mean ages in the sample studied, considering the variables shown in FIGURE 1.

Difference between age means (CI
95%

) One-way ANOVA (P value [CI
95%

])

PAN – BOD* 4.053 (-5.29–13.396)

0.093 [0.163–0.024]PAN – ANT -4.575 (-11.184–2.032)

BOD – ANT -8.628 (-16.8– -0.457)

Difference between age means (CI
95%

) Unpaired t test (P value [CI
95%

]) F test (P value [CI
95%

])

Male – Female 0.713 (-5.73–7.16) 0.825 [0.735–0.917] –

MILD – MOD 5.201 (-3.69–14.092) 0.247 [0.144–0.35] –

hp (+) – hp (-) 2.6 (-3.756–8.958) 0.416 [0.299–0.535] –

EN – ER -11.49 (-20.012– -2.968) 0.009 [0.0–0.032] 0.221 [0.122–0.321]

*All abbreviations are as in FIGURE 1. (-), when was not necessary apply F test.

FIGURE 1. Comparison between ages (mean ± standard deviation) of 
patients in the sample studied, considering variables gender (A), topo-
graphy of gastritis (B), degree of inflammatory activity in gastritis (C), 
histopathological results for H. pylori (D), and category of gastritis (E). No 
statistical relevant differences were found (see TABLE 1 and text). PAN, 
pangastritis; BOD, body gastritis; ANT, antral gastritits; MILD, mild 
gastritits; MOD, moderate gastritis; hp(+), positive histopathological 
results for H. pylori; hp(-), negative histopathological results for H. pylori; 
ER: erythematous gastritis; EN: enanthematous gastritis.
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In FIGURE 2, we compare the prevalences (±95% CI) of 
male and female patients with hp(+) and hp(-) (2A), with PAN 
and BOD/ANT gastritis (2B), with EN and ER gastritis (2C), and 
with MILD and MOD gastritis (2D). FIGURE 2A shows that the 
prevalence of hp(-) in female is statistically higher than the other 
observed prevalences. However, this statistical difference was small 
in magnitude [~1.4% among hp(+) and hp(-) results in female, and 
~3% among hp(-) results in male and female]. In addition, no sta-
tistical relevant associations were found between the prevalences of 
histopatological results for H. pylori and patients’ gender (Fisher’s 
exact test, P=0.424, 95% CI of P: 0.306 to 0.542; see TABLE 2).

In FIGURE 2B, it is observed that the prevalence of BOD/ANT 
in female is statistically higher than the other prevalences observed. 
However, no statistical relevant associations were found between the 
prevalences of gastritis topography and patients’ gender (Fisher’s 
exact test, P=0.098, 95% CI of P: 0.027 to 0.17; see TABLE 2). 

In FIGURE 2C, it is worth noting that the prevalence of EN in 
male and female is statistically higher than the prevalence of ER. 
However, no statistical relevant associations were found between 
the prevalences of gastritis category and patients’ gender (Fisher’s 
exact test, P=0.48, 95% CI of P: 0.36 to 0.6). Similarly, FIGURE 
2D shows that the prevalence of  MILD in male and female is 
statistically higher than the prevalence of  MOD. However, no 
statistical relevant associations were found between the prevalences 
of MILD, MOD and patients’ gender (Fisher’s exact test, P=0.48, 
95% CI of P: 0.36 to 0.6; see TABLE 2).

In FIGURE 3, we compare the prevalences (±95% CI) of H. 
pylori infected and non-infected patients with positive (U+) and 
negative (U-) results in RUT (3A), with PAN and BOD/ANT 
gastritis (3B), with EN and ER gastritis (3C), and with MILD 
and MOD gastritis (3D). No relevant statistical association was 
found (see TABLE 3). For instance, FIGURE 3A shows that no 

TABLE 2. Statistical measures of the degree of association between prevalences of gender and gastritis-associated variables shown in FIGURE 2.

Gender Sample prevalence (% [CI
95%

]) Fisher’s exact test (P value [CI
95%

])

hp (+)* hp (-)

Male 14.925 [8.314–25.34] 19.402 [11.705–30.419]
0.424 [0.306–0.542]

Female 20.895 [12.875–32.071] 44.776 [33.476–56.642]

PAN BOD/ANT

Male 16.417 [9.422–27.055] 17.91 [10.553–28.747]
0.098 [0.027–0.17]

Female 16.417 [9.422–27.055] 49.253 [37.652–60.936]

EN ER

Male 28.358 [18.97–40.093] 5.97 [2.345–14.369]
0.48 [0.36–0.6]

Female 58.208 [46.269–69.257] 7.462 [3.229–16.309]

MILD MOD

Male 28.358 [18.97–40.093] 5.97 [2.345–14.369]
0.48 [0.36–0.6]

Female 58.208 [46.269–69.257] 7.462 [3.229–16.309]

* All abbreviations are as in FIGURE 1.

FIGURE 2. Comparison between prevalences (±95% CI) of male and 
female patients with positive and negative histopathological results for 
H. pylori (A), with pangastritis and body/antrum gastritis (B), with enan-
thematous and erythematous gastritis (C), and with mild and moderate 
gastritis (D). No statistical relevant association was found (see TABLE 2 
and text). Abbreviations are as in FIGURE 1.

FIGURE 3. Comparison between prevalences (±95% CI) of H. pylori 
infected and non-infected patients with positive and negative results in 
RUT (A), with pangastritis and body/antrum gastritis (B), with enan-
tematous and erythematous gastritis (C), and with mild and moderate 
gastritis (D). No relevant statistical association was found (see TABLE 3 
and text). Abbreviations are as in FIGURE 1.
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relevant statistical associations were found between the observed 
prevalences of histopathological results for H. pylori and RUT. It 
is worth noting that the prevalence of U(+) results was higher in 
patients whose histopathological result was hp(-) than in patients 
hp(+), which further reinforces the absence of association between 
the prevalences of these variables (Fisher’s exact test, P=0.131, 95% 
CI of P: 0.051 to 0.213).

In FIGURE 3B, the prevalence of hp(-) is statistically lower in 
PAN than in BOD/ANT. However, this statistical difference was 
small in magnitude (~0.03%). In addition, no statistical relevant as-
sociations were found between the prevalences of histopathological 
results for H. pylori and gastritis topography (Fisher’s exact test, 
P=1; see TABLE 3). 

In FIGURE 3C, it is worth noting that the prevalence of EN 
is statistically higher than the prevalence of  ER, regardless of 
whether the histopathological result was hp(+) or hp(-). However, 
no statistical relevant associations were found between the preva-
lences of  gastritis category and histopathological results for H. 
pylori (Fisher’s exact test, P=0.472, 95% CI of P: 0.353 to 0.592). 
Likewise, FIGURE 3D shows that the prevalence of  MILD is 
statistically higher than the prevalence of  MOD, regardless of 
whether the histopathological result was hp(+) or hp(-). However, 
no statistical relevant associations were found between the preva-
lences of  gastritis level of  activity and histopathological results 
for H. pylory (Fisher’s exact test, P=0.472, 95% CI of P: 0.353 to 
0.592; see TABLE 3).

DISCUSSION

The present cross-sectional study aimed to compare proportions 
of  important risk factors to develop gastric cancer (e.g. gender, 
age, endoscopic findings, urease and H. pylori) within a sample of 
a high gastric cancer prevalence population (Belém, Pará, Brazil), 
e.g. analyze the chance that convenience sampling would result in 

an association as strong (or stronger) as that observed among vari-
ables prevalences. Surprinsingly, the results showed no statistically 
relevant associations among observed variables (see TABLES 1–3), 
allowing one hypothesizes that observed risk factors associated to 
gastric cancer might be lesser synergistic than is usually expected.

However, we must point out how many factors could have 
influenced the present results and, therefore, the strength of a null 
hypothesis to this alternative. For instance, the small size of this 
study (n=67) limit the strength of our alternative hypothesis and, 
therefore, of any inference beyond it, despite the evidence observed 
through data analysis. Another important factor to be considered 
in this context is variability in gastric biopsy acquisition. In the 
present work, the biopsy-based tests were performed based on 
fundal, antral and corpus biopsies, one histological sample obtained 
at each stomach site. Differently, the Sydney System recommends 
the acquisition of at least two biopsy specimens from antrum and 
corpus(13,14). In contrast, even after the Sydney System establish-
ment, some authors worked solely with antrum biopsies(15). In 
addition, as gastritis with atrophy progresses, additional corpus 
biopsy is suggested as corpus’ mucosa gradually becomes the 
unique site for H. pylori colonization in the stomach. Moreover, 
in the presence of peptic ulcer bleeding, acute gastritis, intestinal 
metaplasia, or gastric cancer, the gastric body greater curvature was 
described as the better site to detect H. pylori infections(16). This 
variability indicates that there is no unique optimal sites to carry 
out a stomach biopsy yet, what certainly contribute to both false 
positive and negative results emerge in biopsy-based tests as RUT 
and histopathological exams for H. pylori detection.

Beyond the quality and site of the biopsy sample, factors in-
herent to biopsy-based tests used in the present work also could 
influence our results interpretation significantly. For instance, a 
true positive result in RUT requires approximately 105 H. pylori in 
the biopsy sample to produce the positive reaction(17). Nonetheless, 
false-positive reactions also can occur, as bacteria other than H. 

TABLE 3. Statistical measures of the degree of association between prevalences of H. pylori, RUT results and gastritis-associated variables shown in 
FIGURE 3.

Sample prevalence (% [CI
95%

]) Fisher’s exact test (P value [CI
95%

])

U (+)* U (-)

hp (+) 10.447 [5.153–20.031] 25.373 [16.487–36.929]
0.131 [0.051–0.213]

hp (-) 31.343 [21.505–43.204] 32.835 [22.791–44.741]

PAN BOD/ANT

hp (+) 11.940 [6.176–21.832] 23.88 [15.268–35.325]
1.000 [-]

hp (-) 20.895 [12.875–32.071] 43.283 [32.104–55.191]

EN ER

hp (+) 32.835 [22.791–44.741] 2.985 [0.53–10.246]
0.472 [0.353–0.592]

hp (-) 53.731 [41.916–65.141] 10.447 [5.153–20.031]

LIGHT MOD

hp (+) 32.835 [22.791–44.741] 2.985 [0.53–10.246]
0.472 [0.353–0.592]

hp (-) 53.731 [41.916–65.141] 10.447 [5.153–20.031]

*All abbreviations as in FIGURE 1. [-], when confidence interval is not necessary.
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pylori possess urease activity and potentially colonize the gastric 
mucosa(18). On the other hand, a negative result in RUT is not a 
reliable indicator of absence of H. pylori infection(19). For instance, 
in patients treated with proton pump inhibitors and antibiotics 
for the eradication of H. pylori, the diagnosis needs to focus on 
an increased frequency of  false-negative reactions of  the RUT 
due to marked decreases in the H. pylori population(20). In the 
present work, no information concerning treatment with proton 
pump inhibitors, antibiotics or other medicines was found in the 
medical records analyzed, since these records were made along 
diagnosis establishment and, therefore, prior prescription. In ad-
dition, the literature evidences that a significant number of false 
negative in histopathological results occur regardless the staining 
method used, variability in pathologists’ microscopy skills, H. 
pylori distribution through the stomach in gastritis with atrophy 
and intestinal metaplasia, local production of antimicrobial factors 
and hypochlorhydria(21,22).

Although in the present work no statistical relevant associa-
tions were found between the prevalence of gastritis topography 
and patients’ gender, differential protective immunity between 
genders may explain the higher prevalence of BOD/ANT in female 
than prevalence of BOD/ANT in male and prevalences of PAN in 
female and male, as observed in FIGURE 2 and TABLE 2(23). On 
the other hand, in the literature the seroprevalence of H. pylori is 
equal in both genders, what is in agreement with the prevalences 
of hp(+) in both genders showed in the present work. However, 
while no statistical relevant associations were found between the 
prevalences of hp(+) and hp(-) and patients’ gender in the present 
work, in the literature the male/female ratio ranges from 1.4 to 4 for 
gastric cancer(24). Indeed, some authors support a small contribu-
tion of sex differences in the prevalence of infection to the male 
predominance of  H. pylori-related outcomes, including gastric 
cancer(25). Such discrepancies among seroprevalence of H. pylori, 
no association of histopathological results with patients’ gender, 
and gender differences in gastric cancer prevalence, all support one 
hypothesizes that classical risk factors for gastric cancer might be 
lesser synergistic than is usually expected.

Other, and maybe yet unknown, host and environmental fac-
tors might be also important in the development of gastric cancer. 
Age dependent decrease in GMSH, a reduction in the number of 
mucous cells in the gastric mucosa of elderly, a decreasing prosta-
glandin concentration in the gastric mucosa of the elderly, a possible 
age-, gender- and H. pylori-related levels of ghrelin(26), all among 
a number of other variables, should be investigated to clear their 
potential synergistic role in gastric cancer onset.

CONCLUSION

In light of results of the present cross-sectional study, the au-
thors hypothesize that observed risk factors associated to gastric 
cancer might be lesser synergistic than is usually expected. However, 
many arguments also exist in the literature supporting a null hy-
pothesis to this alternative. Additional research should be carried 
out to clear this issue. As it is a multivariable problem, unsupervised 
machine learning approaches might be useful toward this aim.
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Miranda AC, Caldato C, Said MN, Levy CS, Teixeira CEC, Quaresma JAS. Gênero, idade, achados endoscópicos, urease e Helicobacter pylori: ausência 
de correlação dentro de uma amostra de população com alta prevalência de câncer gástrico na Amazônia. Arq Gastroenterol. 2019;56(3):264-9.
RESUMO – Contexto – É amplamente assumido que gênero, idade, gastrite e Helicobacter pylori, todos têm algum grau de correlação e, portanto, podem 

sinergicamente levar ao desenvolvimento de câncer gástrico. Objetivo – Neste estudo transversal, esperamos observar a correlação acima mencionada 
na análise de prontuários de 67 pacientes de ambos os sexos (sexo feminino, n=44), média de idade ± desvio padrão: 41±12 anos, todos de Belém 
(capital do Estado do Pará, Amazônia Brasileira), uma cidade historicamente conhecida como sendo uma das que apresenta maior prevalência de 
câncer gástrico no país. Métodos – Todos os pacientes foram submetidos à endoscopia digestiva alta para análise histopatológica da biópsia gástrica 
e teste rápido da urease. Todos os diagnósticos de gastrite foram registrados considerando sua topografia, categoria e grau de atividade inflamatória, 
sendo associada ou não associada à infecção por H. pylori. Resultados – Os resultados mostram que não foram encontradas associações estatistica-
mente relevantes entre as prevalências das variáveis observadas. Conclusão – Os autores levantam a hipótese de que os fatores de risco associados ao 
câncer gástrico podem ser menos sinérgicos do que o esperado. 

DESCRITORES – Neoplasias gástricas. Endoscopia gastrointestinal. Caracteres sexuais. Fatores etários. Análise de variância. Urease. Helicobacter pylori. 
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INTRODUCTION

The prevalence of non alcoholic fatty liver disease (NAFLD) in 
Indian population ranges from 5% to 28%, which is comparable to 
the West(1). It is common in patients suffering from type 2 diabetes 
mellitus (DM), obesity, hyperlipidemias and its prevalence increases 
with the number of these comorbidities. However, NAFLD occurs 
in a good number of patients without DM also. A number of Indian 
studies(2-11) show that though there is high prevalence of insulin resist-
ance (IR) (46%–83%) in such population, the prevalence of DM is 
only 4%–35% indicating that some other factor(s) is involved in the 
pathogenesis of NAFLD in them. There is high prevalence of obesity 
(56%–80%) in them but the separate contribution of dyslipidemia 
is not clear (though its prevalence is high 50%–62%) because it oc-
curs simultaneously with other risk factors. Many authors believe 
that NAFLD in such population is a forerunner of future DM and 
the metabolic syndrome. Most studies also accept alcohol intake in 
doses of less than 30 g/day in men and 20 g/day in women as non-
contributory to the development of fatty liver (as per definition) and 
include such patients but it can be a source of bias especially since 
self reported information on alcohol intake like the exact amount 
and duration is frequently subjected to under reporting and alcohol 
can cause raised triglyceride (TG) levels. Even the latest definition 
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of NAFLD accepts that fixing any quantitative threshold on the 
dose of alcohol for the diagnosis of NAFLD will be at least partly 
arbitrary(12). In order to clarify these issues we conducted a study 
of the metabolic parameters of a group of non diabetic teetotaller 
subjects having NAFLD to ascertain their association if any in this 
population and further compared these parameters to those of a 
diabetic teetotaller group with NAFLD to ascertain any difference. 

NAFLD fibrosis score (NFS) is a quantifiable non invasive 
method of assessing the severity of NAFLD (including risk of fibro-
sis) calculated from six routinely used parameters which are found 
to be independently associated with advanced fibrosis. By applying 
a low cut-off  (<−1.455), advanced fibrosis can be excluded with 
high accuracy (negative predictive value 93%) while a high cut-off  
threshold (>0.676) offers accurate detection of advanced fibrosis 
(positive predictive value 90%)(13). This score is thus a direct measure 
of severity and has been independently validated in other studies(14,15) 

(i.e. < -1.455 = absence of significant NAFLD, -1.455 to 0.676 = 
mild to moderate NAFLD and > 0.676 = severe NAFLD) and 
recommended for severity assessment(12-16). Due to non availability 
of fibroscan at the time of inception of the study and as none of our 
subjects consented for liver biopsy, we chose to study the weightage 
of these metabolic factors in predicting this quantifiable parameter 
of NAFLD as a measure of their degree of association.

AG-2019-34
dx.doi.org/10.1590/S0004-2803.201900000-51
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METHODS

The study included 150 consecutive non diabetic, teetotaller 
subjects recruited from outdoor and indoor services of our refer-
ral hospital from January 2012 to December 2016. NAFLD was 
diagnosed when they underwent ultrasonogram of  abdomen in 
the fasting state for indications of liver function test abnormali-
ties, gastrointestinal symptoms or as part of routine work up for 
other causes e.g. fever, preplacement examination etc. Detailed 
history (especially hypopituitarism, hypo/hyperthyroidism, Cush-
ing syndrome, diabetes mellitus, chronic hepatitis C, use of stea-
togenic drug like estrogens, amiodarone, tamoxifen, methotrexate 
or antituberculous drugs which can cause liver enzyme elevation) 
was elicited and clinical examination to look for any evidence of 
endocrine or chronic liver disease was done during initial screening. 
We excluded patients with history of above endocrine disorders, 
drugs use and clinical suspicion or ultrasonogram evidence of 
chronic liver disease or portal hypertension. Secondary causes of 
liver disease were excluded by negative tests for HBsAg, Anti HCV, 
autoimmune liver disease antibodies, anti tissue transglutaminase 
antibodies with normal serum ceruloplasmin and iron studies. Alco-
hol intake was excluded by eliciting the history from patients, their 
relatives and friends, CAGE questionnaire and further confirmed by 
normal alkaline phosphatase and gamma glutamyltranspeptidase 
value. Patients with any amount of alcohol intake were excluded 
from the study.

The metabolic parameters were measured as follows:
Body mass index (BMI) was calculated using Quetelet index 

formula upon recording weight to the nearest half-kilogram with 
light clothes and bare feet, and height standing bare feet.(17) Patients 
were graded as follows: underweight (<18.5 kg/m2), normal BMI 
(18.5–22.9 kg/m2), overweight (23.0–24.9 kg/m2) and obese (≥25 
kg/ m2) (according to the revised consensus guidelines for obesity 
for India)(18). Blood pressure was measured in sitting position after 
30 minutes of rest using a sphygmomanometer. Waist circumfer-
ence was measured with the help of a non-stretchable measurement 
tape at the level just above the iliac crest at the end of expiration(19).

The metabolic syndrome was defined by the criteria framed by 
the International Diabetes Federation Global Consensus Defini-
tion(20) i.e. Central obesity (>90 cm for men, >80 cm for women) 
plus any two of the following four parameters: (1) Raised TG: ≥150 
mg/dL or history of specific treatment for this lipid abnormality (2) 
Reduced high-density lipoprotein cholesterol (HDL): <40 mg/dL 
in males and <50 mg/ in females or history of specific treatment 
for this lipid abnormality. (3) Raised blood pressure: systolic ≥130 
mm Hg or diastolic ≥85 mm Hg or on treatment for previously 
diagnosed hypertension and (4) Raised fasting blood glucose (FBG) 
≥100 mg/dL or previously diagnosed DM.

After an overnight fast, blood was collected for the following 
investigations: (1) FBG and 2 hour post load (75 g) plasma glucose 
(oral glucose tolerance test – OGTT) (by glucose oxidase-peroxi-
dase method), (2) serum total cholesterol (TC), TG, HDL, biliru-
bin, aspartate aminotransferase (AST), alanine aminotransferase 
(ALT), alkaline phosphatase, gamma glutamyltranspeptidase, total 
protein, albumin and globulin (by Autoanalyzer using standard 
kits). Low-density lipoprotein cholesterol (LDL) was calculated 
using the Friedewald equation. HDL values less than 40 mg/dL 
in males and 50 mg/dL in females was considered abnormal. (3) 
Hemoglobin A1c (HbA1c) was measured by high-performance 

liquid chromatography. (4) Serum fasting insulin level was estimated 
by chemiluminescence immunoassay. (5) Baseline complete hemo-
gram, thyroid function test, growth hormone and cortisol levels. 
All tests were done in the pathology department of the hospital.

Non diabetics were defined as those having FBG <126 mg/
dL and 2 hr OGTT <200 mg/dL. The overall group of 150 non 
diabetics (Group 1) were subdivided into 2 categories: (a) normal 
glucose tolerance (NGT), n= 90, group 1a and (b) prediabetics 
(PD), n=60, group 1b (TABLE 1) which constituted those with 
impaired fasting glucose (IFG) and IGT. 

TABLE 1. Categories of patients in study.

Categories FBG 2 hr 
OGTT

Number 
of cases

(1) Non diabetics with normal 
glucose tolerance (NGT, 1a)

<100 
mg/dL

<140 
mg/dL 90

(2) Prediabetics (PD, 1b) 60

   (a) IFG and IGT 100–125 
mg/dL

140–200 
mg/dL 20

   (b) Isolated IFG 100–125 
mg/dL

<140 
mg/dL 25

   (c) Isolated IGT <100 
mg/dL

140–200 
mg/dL 15

FBG: fasting blood glucose; OGTT: oral glucose tolerance test, OGTT: oral glucose tolerance 
test; IFG: impaired fasting glucose; IGT: impaired glucose tolerance.

Insulin resistance was calculated using the Homeostasis Model 
of Assessment for Insulin Resistance (HOMA-IR) formula: fasting 
insulin (mIU/mL) × fasting glucose (mmol/liter)/22.5. Those with 
values >2 were considered to have IR(21).

NFS was calculated by the formula – (-1.675 + 0.037 × age 
(years) + 0.094 × BMI (kg/m2) + 1.13 × IFG or diabetes (yes=1, 
no=0) + 0.99 × AST/ALT ratio -0.013 × platelet (×109/L) -0.66 × 
albumin (g/dL)(13).

Subsequently all the above parameters of the non diabetic group 
were compared to those of  a group of  75 age and sex matched 
diabetic teetotaller subjects with NAFLD (Group 2) recruited from 
outdoor and indoor hospital services.

Statistical analysis
The minimum sample size needed for the cross sectional 

observational study of  metabolic abnormalities in non diabetic 
NAFLD population (based on an estimated 50% prevalence with 
10% precision) was ascertained to be 100.

Continuous variables were expressed as mean ± standard devia-
tion (SD) and categorical variables as proportions (%). Univariate 
analysis of differences was carried out with Fischer’s exact test for 
categorical variables and Student’s t test for continuous data. A 
two tailed P value of < 0.05 was considered significant. Multiple 
linear regression was carried out taking NAFLD fibrosis score as 
the outcome variable and the metabolic parameters as independent 
variables for group 1 and its subgroups 1a and 1b separately. To 
analyse further the factors that may predict progress from NGT to 
PD and from non diabetic state to DM, binary logistic regression 
of the factors was carried out between Group 1a and 1b taking 
prediabetes as outcome variable and between Group 1 and Group 
2 considering DM as outcome variable. Odds ratio (OR) and con-
fidence intervals (CI) were calculated. All statistical analysis was 
done with SPSS version 13 (Chicago Inc).
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All procedures performed were in accordance with the ethical 
standards of the institutional and/or national research committee 
and with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards. Informed consent was obtained 
from all patients to be included in the study and the study was ap-
proved by the hospital Ethics Committee.

RESULTS

Ultrasonogram of the abdomen (which diagnosed NAFLD) 
was done for the following reasons: (a) only right upper quadrant 
pain with normal liver enzymes in 25 (16.7%), (b) asymptomatic 
elevation of ALT with/without elevation of AST in 50 (33.3%) and 

(c) right upper quadrant pain and elevation of  AST/ALT in 45 
(30%) and (d) incidental finding in 30 (20%) subjects. Incidentally, 
associated symptoms of functional bowel disease was present in 
93 (62%) cases [irritable bowel syndrome as defined by ROME III 
criteria in 33 (22%), dyspepsia in 18 (12%) and a combination in 
42 (28%)].

Demographic and metabolic parameters of  the three groups 
are shown in TABLES 2, 3. Majority i.e. 87 (58%) were in 4th and 
5th decade of life [42 (28%) were <40 years age, 30/90 (33.3%) of 
NGT group and 12/60 (20%) of PD group]. PD patients tended 
to be slightly older than NGT group though the difference was 
not statistically significant and there was female preponderance 
in all groups.

TABLE 2. Comparison of demographic and metabolic parameters of NGT and PD group.

Variables NGT (n=90) Group 1a PD (n=60) Group 1b P value

Age (years)* 46.87±12.93 (29–70) 52.05±12.68 (28–74) 0.051

Sex (M/F) 40/50 27/33 0.45

BMI* 23.82±2.13 (18–28.3) 26.37±4.57 (20.1–38.2) 0.002

   <18.5 kg/m2 9 (10%) 0 0.02

   18.5–22.9 kg/m2 29 (32.2%) 12 (20%) 0.14

   23.0–24.9 kg/m2 40 (44.4%) 18 (30%) 0.1

   ≥25 kg/m2 12 (13.3%) 30 (50%) .0001

NAFLD fibrosis score* 0.646±1.35 (-2.5–3.4) 1.402±0.91 (-1.9–2) 0.001

   < -1.455 6 (6.7%) 2 (3.3%) 0.6

   -1.455 to 0.676 36 (40%) 14 (23.4%) 0.05

   > 0.676 48 (53.3%) 44(73.3%) 0.02

HOMA-IR* 3.971±1.31 (0.12–5.3) 7.969±7.77 (0.85–24.3) 0.000

TC (mg/dL)* 182.35±38.26 (90–258) 220.72±33.89 (142–276) 0.000

TG (mg/dL)* 127.63±29.47 (64–186) 161.85±35.48 (96–243) 0.000

LDL (mg/dL)* 119.96±37.68 (26–192) 153.90±33.16 (81–210) 0.000

HDL (mg/dL)* 39.87±9.31 (30–65) 38.35±7.71 (27–62) 0.21

HbA1c* 4.16±0.23 (3.4–5.2) 5.40±0.65 (3.4–7.0) 0.000

Waist circumference (cm)* 73.50±6.67 (65.3–90.3) 76.02±7.33 (65.8–90.5) 0.03

Hypertension present 42 (46.7%) 42 (70%) 0.007

MS present 6 (6.7%) 12 (20%) 0.03

MS components present

   None 9 (10%) 0 0.02

   1 45 (50%) 6 (10%) 0.0001

   2 18 (20%) 9 (15%) 0.5

   3 12 (13.3%) 15 (25%) 0.1

   4 0 18 (30%) 0.000

Dyslipidemia components present

   None 30 (33.3%) 3 (5%) 0.0001

   1 24 (26.7%) 9 (15%) 0.13

   2 15 (16.7%) 9 (15%) 0.96

   3 6 (6.7%) 15 (25%) 0.003

   4 15 (16.7%) 24 (40%) 0.002
*Variables represented as mean ± standard deviation (range). NGT: normal glucose tolerance; PD: prediabetics; NAFLD: non alcoholic fatty liver disease; TC: total cholesterol; TG: triglyceride; 
LDL: low-density lipoprotein cholesterol; HDL: high-density lipoprotein cholesterol; HbA1c: hemoglobinA1c; MS: metabolic syndrome.
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Overall dyslipidemias were present in 78% subjects of group 1 
with raised TC in 42%, TG in 52% and LDL in 44% (>129 mg/dL) 
[or 75% (>100 mg/dL)]. HDL was low in 45 (54%) females and 37 
(55%) males and 26/33 (78.8%) of single dyslipidemias was a HDL 
abnormality. HbA1c was high in 36% [12 (6.7%) in NGT group 
and 42 (70%) in PD group, P=0.000)]. 

All metabolic parameters (except HDL) as also BMI were sig-
nificantly higher in PD compared to NGT group and in diabetics 
compared to overall non diabetic group 1.

Overall HOMA IR >2 (i.e.IR) was present in 76% cases and 
significantly more number of  patients in NGT group (30/90 = 
33.3%) had normal HOMA IR compared to PD group (6/60=10%) 
(P=0.03).

The prediction of NFS by various metabolic factors in differ-
ent groups is represented in TABLE 4. Increasing BMI and TG 
were common predictors in both NGT and PD groups, decreasing 
HDL was significant in the NGT group only while increasing LDL, 
HbA1c and presence of the metabolic syndrome (including high 
TG and hypertension) in the PD group only.

In the multivariate model, TG [OR 1.08 (CI 1.02–1.13)], HbA1c 
[OR 11.54 (CI 4.65–28.66)] and LDL [OR 1.03 (CI 1.002–1.06)] 
were positively associated with PD compared to NGT group (R2 
66.7%). HOMA IR was also a factor in the model but failed to reach 

TABLE 3. Comparison of demographic and metabolic parameters of non diabetic and diabetic groups.

Item Non diabetic (n=150) (Group 1) Diabetic (n= 75) (Group 2) P value

Age (years)* 48.94±13.015 (28–74) 51.4±11.74 (34–78) .246

Sex (M/F) 67/83 33/42 .45

BMI 24.83±3.54 (18–38.2) 26.67±5.14 (18.8–43) .026

NAFLD fibrosis score* 0.948±1.24 (-2.5–3.4) 1.51±0.82 (-0.9–2) .001

HOMA-IR 6.369±6.37 (0.12–24.3) 13.02±6.46 (0.43–24.2) .000

TC (mg/dL)* 197.7+41.01 (90–258) 240.15+42.29(136–293) .000

TG (mg/dL)* 141.32±36.02 (64–243) 162.46±38.81 (88–227) .002

LDL (mg/dL)* 133.53±39.48 (26–210) 174.76±41.23 (73–219) .000

HDL (mg/dL)* 38.84+7.65 (27–65) 36.74+6.79 (28–51) .04

HbA1c* 5.272±1.21(3.8–8.4) 7.27±1.5 (5.8–10.3) .000

Hypertension present 84 (56%) 62 (82.7%) 0.0001

Waist circumference (cm)* 74.51±7.03 (65.3–90.5) 77.57+8.32 (69.3–95.4) 0.004

MS present 18 (12%) 40 (53.3%) 0.000

MS components present

   None 9 (6%) 0 0.07

   1 51 (34%) 0 0.000

   2 24 (16%) 9 (12%) 0.5

   3 21 (14%) 25 (33.3%) 0.001

   4 39 (26%) 36 (48%) 0.001

   5 0 5 (6.7%) 0.006

Dyslipidemia components present

   None 33 (22%) 0 (0%) 0.0001

   1 33 (22%) 5 (6.7%) 0.13

   2 24 (16%) 20 (26.7%) 0.96

   3 21 (14%) 25 (33.3%) 0.003

   4 39 (26%) 25 (33.3%) 0.002
*Variables represented as mean + standard deviation (range), MS: metabolic syndrome; BMI: body mass index; NAFLD: non alcoholic fatty liver disease; HOMA-IR: homeostasis model of 
assessment for insulin resistance; TC: total cholesterol; TG: triglyceride; LDL: low-density lipoprotein cholesterol; HDL: high-density lipoprotein cholesterol; HbA1c: hemoglobinA1c; MS: 
metabolic syndrome.

TABLE 4. Significance of factors in predicting NFS in various groups on 
linear regression analysis.

Factors Overall 
(Group 1)

NGT 
(Group 1a)

PD  
(Group 1b)

Age 0.23 0.6 0.9
Sex 0.5 0.4 0.3
BMI 0.000 0.000 0.001
HOMA-IR 0.12 0.5 0.2
TG 0.000 0.000 0.000
LDL 0.000 0.3 0.000
HDL 0.04 0.01 0.9
HbA1c 0.07 0.1 0.000
Hypertension 0.06 0.34 0.001
Waist circumference 0.27 0.11 0.69
Metabolic syndrome 0.04 0.35 0.02
F change 27.5 19.38 36.17
Adjusted R2 68.7% 73.2% 89%
Significance 0.000 0.000 0.000

Because of collinearity between LDL and TC in all the group, only LDL has been taken. NFS: 
NAFLD fibrosis score; HOMA-IR: homeostasis model of assessment for insulin resistance; 
TG: triglyceride; LDL: low-density lipoprotein cholesterol; HDL: high-density lipoprotein 
cholesterol; HbA1c: hemoglobinA1c.



Ray G, Agarwala T.
A study of metabolic parameters in non diabetic patients with non alcoholic fatty liver disease – importance of dyslipidemia

274 • Arq Gastroenterol • 2019. v. 56 nº 3 jul/set

significance. As is expected, HOMA IR [OR 1.24 (CI 1.13–1.37)] 
and HbA1c [OR 5.87 (CI 3.47–12.3)] were positively associated with 
the diabetic compared to the overall non diabetic group (R2 62.7%).

DISCUSSION

Thus our study shows that dyslipidemias are strong contribu-
tors to the occurrence of  NAFLD in non diabetic teetotallers 
especially those with normal glucose tolerance. HbA1c in addition 
is positively associated in the prediabetic stage. However, there is 
high prevalence of IR also. Previous studies from India has shown 
the prevalence of  IR to be 46%–98%, obesity to be 25%–87% 
(60%–70% in most studies) and dyslipidemias to be 44%–89% 
in the non diabetic NAFLD population with abnormal TC in 
22%–36%, TG in 23%–64%, HDL in 31%–66% and LDL in 25% 
cases(2-11). Our study shows similar prevalence of  IR, obesity and 
dyslipidemias with higher TC and LDL levels in such patients. In 
a previous study(9) dyslipidemia was present in 89% of  lean non 
diabetics with NAFLD and their lipid levels (TC, HDL, LDL and 
TG) were similar to overweight and obese NAFLD patients. Also, 
the prevalence of  dyslipidemia was significantly higher in lean 
NAFLD than the lean healthy controls. In another study high TG 
was the only factor showing significant association with grade of 
liver inflammation(5). That such lipid abnormalities are involved 
in the etiology of  NAFLD in non diabetic patients is hinted at 
in our study by the positive relation of  increasing BMI, TG and 
decreasing HDL with increasing NFS in the NGT subgroup 1a 
and that of BMI, LDL, HbA1c, and the presence of the metabolic 
syndrome (high TG) with increasing NFS in the PD subgroup 
1b with high R2 value (73.2% and 89% respectively) implying 
significant contribution. This also indicates that dyslipidemia 
and obesity have important role to play in the genesis of  NAFLD 
in the non diabetic persons with normal glucose tolerance and 
IR in addition may come into play during the prediabetic stage. 
This is further supported by the positive odds of  TG, HbA1c and 
LDL (on binary logistic regression analysis) between the stages 
of  NGT and PD in our study. HOMA IR, though present in the 
model, just failed to reach significance (P=0.05). One study from 
China(22) showed that increased serum HbA1c level was signifi-
cantly associated with risk of  NAFLD. The risk was explained 
by two mechanisms: (a) The level of  HbA1c is influenced by life 
span and “glucose permeability” of  erythrocytes. IR in NAFLD 
leads to increase in hepatic glucose production and export to the 
peripheral circulation raising the level of  serum glucose and hence 
HbA1c. (b) Oxidative stress in NAFLD which cause erythrocytes 
to undergo morphology change with decrease membrane fluidity, 
becoming easy to capture by liver macrophage. This increased 
erythrocytes destruction increases HbA1c.

Also that our population of non diabetic NAFLD is representa-
tive of this group is supported by the positive odds of HOMA IR 
and HbA1c in predicting diabetes from non diabetic stage as is 
normally expected. The interesting finding is that though all the 
lipid values as well as BMI are higher in diabetic compared to non 
diabetic NAFLD (as is expected) subjects, they are not significant 
in the multivariate model implying that lipids may not be involved 
significantly in its development from non diabetic state. 

Thus it appears that in non diabetic persons dyslipidemia, es-

pecially high TG and low HDL, either alone or more likely as part 
of the metabolic syndrome in early stage, influences the develop-
ment of NAFLD though subclinical IR is also present. Then IR 
and HbA1c becomes more important in prediabetic and diabetic 
state. Thus IR has definite association with NAFLD even in non 
diabetic people (76% subjects in our study had IR). However, it 
is important to point out that we estimated IR by HOMA which 
is an indirect method and has limitations as it reflects hepatic 
insulin sensitivity (especially in subjects with IFG/IGT). Lean 
NAFLD patients (33.3% of our cases) have minimal hepatic IR 
and in them peripheral (adipose tissues and skeletal muscles) IR 
is more important. Under normal condition, adipose tissues are 
the primary source (70%) of free fatty acids for hepatic TG. Thus, 
adipose tissue IR may trigger excess release of fatty acids leading to 
development NAFLD in them(9) again highlighting the importance 
of dyslipidemia.

Though the age of  our cohort was comparable to previous 
Indian studies but there were more females as opposed to male 
predominance noted in other studies(2-11). This is possibly due to 
the exclusion of patients consuming alcohol and all females were 
teetotallers. This might also have been the cause of male prepon-
derance noted in the above studies which included patients with 
history of alcohol consumption (<30 gm/d in males and <20 gm/d 
in females). The elimination of  alcoholics also removed a likely 
source of bias for high TG levels. 

Another interesting finding was the presentation of more than 
60% patients with symptoms of functional bowel disease. Since a 
common factor to both NAFLD and functional bowel disease is 
alteration of gut flora, this aspect can also be studied further to 
decipher its role in the pathogenesis of NAFLD in non diabetic 
patients. 

Our study had certain limitations. We did not study the role 
of metabolic hormones like serum resistin, adiponectin, leptin and 
ghrelin in such cases and their roles can be addressed in future stud-
ies as also the question whether IR is alone sufficient for develop-
ment of NAFLD or whether IR and the metabolic syndrome go 
hand in hand. Secondly there was no follow up data of the patients 
regarding progress from NGT to PD and from PD to diabetic 
stage and only predictions from associations could be made. This 
concept of progress is also not universally accepted and PD may be 
a different metabolic condition from diabetes. (Only 5%–10% PD 
progress to DM). This is why we included PD in non diabetic group. 
Also positive association of IR and HbA1c may not imply causa-
tion. Thirdly due to non availability of fibroscan and consent for 
liver biopsy, these could not be done though fibroscan has similar 
limitations as NFS. Nevertheless, significant lipid abnormalities are 
present in non diabetic teetotaller NAFLD subjects and mandate 
further study to decipher their precise causative role.
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INTRODUCTION

Colorectal cancer (CRC) is one of the leading causes of cancer-
related mortality worldwide(1). It is well known that the vast major-
ity of these tumors derive from lesions called adenomas, which can 
be both detected and resected at an early stage(2). Such interventions 
have shown to decrease CRC mortality as well as its incidence(3,4).

Therapeutic colonoscopy allows proper identification of colon 
adenomas as well as their resection. Many adenomas adopt a poly-
poid aspect, but a non-neglectable proportion of  adenomas are 
classified as flat or non-polypoid(5). Flat lesions, especially those with 
a diameter over 10 mm – which are called lateral spreading tumors – 
constitute a diagnostic challenge for endoscopists(6), since they can be 
frequently overlooked. Additionally, these lesions are predominantly 
located throughout the right colon, an anatomical site in which the 
benefit of colonoscopy for the prevention of CRC is marginal(7).

Nowadays, most lateral spreading tumors are treated by means 
of endoscopic mucosal resection (EMR)(8). This therapeutic proce-
dure, when compared to conventional polypectomy, carries a higher 
risk of adverse events, such as hemorrhage or colonic perforation(9). 
This is why it is a common practice to refer those patients with a 
diagnosis of a large lateral spreading tumor on screening colonos-
copy for a subsequent programmed therapeutic EMR.

Colonoscopy as a screening method is not flawless: its diagnos-
tic efficacy depends on bowel cleansing quality, operator accuracy 
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in detecting mucosal lesions and endoscope withdrawal time to 
mention a few(10,11). As a matter of  fact, mucosal lesions – even 
polypoid adenomas – can be missed, which constitute a significant 
risk factor for interval CRC. Adenoma miss rate(12) is cumbersome 
to estimate: it has been better evaluated by means of back-to-back 
colonoscopies under experimental settings(13,14).

Adenoma miss rate in the context of patients with a diagnosis 
of a large lateral spreading tumor has not been well established; 
those patients referred for EMR with a recent diagnosis of lateral 
spreading tumors represent an ideal population for the study of 
such synchronous lesions. 

As a consequence, we sought to describe the prevalence of 
synchronous colorectal lesions in patients referred for EMR of 
lateral spreading tumors over 20 mm of diameter and to determine 
potential variables associated with synchronous lesion detection. 

METHODS

Study design and population
Study protocol was properly reviewed and approved by our 

Institution’s Internal Review Board and the study was carried 
out following the ethical principles stated in the declaration of 
Helsinki. We reviewed our Department of  Gastroenterology’s 
endoscopic database from December 2017 to November 2018 to 
identify eligible subjects.

AG-2019-39
dx.doi.org/10.1590/S0004-2803.201900000-52
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Inclusion criteria consisted of  adult patients referred to our 
Endoscopy Unit for the resection of a colorectal lateral spreading 
tumor with a diameter of at least 20 mm or higher. Patients would 
be included if  diagnostic colonoscopy (index colonoscopy) was 
performed up to six months before EMR. We excluded patients 
with an incomplete index colonoscopy. 

Outcome measures
According to the information provided by index colonoscopy 

report, we identified the index lesion to be resected; regardless 
of its location, endoscopists were advised to perform a complete 
colonoscopic examination in order to identify synchronous le-
sions – polypoid or non-polypoid. The proportion of patients with 
at least one synchronous lesion was estimated. The number, size, 
location and histological findings of such lesions were registered. 

The following features were compared between those patients 
with or without synchronous colorectal lesions: age, gender, bowel 
preparation quality (assessed by the Boston Bowel Preparation 
Scale) on both index colonoscopy as well as therapeutic colonos-
copy and cecal intubation in both colonoscopies. Histological 
findings of index lesion were also registered. 

Statistical analysis
For this purpose Stata software was used (v11.1. Statacorp, 

College Station, Texas, USA). Categorical variables were described 
as percentages; numerical variables, as median with their range. We 
estimated the 95% confidence interval (95%CI) of  synchronous 
lesion rate. For the comparison of categorical variables between 
patients with and without synchronous lesions, we used Fisher test; 
in the case of numerical variables, Mann-Whitney test was used. 
Odds ratios (OR) with their corresponding 95%CI for the com-
parison of bowel cleansing quality between index and therapeutic 
colonoscopies, a Wilcoxon Signed-Rank test was used. A P value 
of less than 0.05 was considered to be statistically significant. We 
hypothesized that a significant proportion of patients would have 
an unidentified synchronous lesion (35%), hence the estimated 
sample size needed would be 70 patients 

RESULTS

During the study period, we identified 178 patients who required 
EMR of a colorectal lesion. As shown in FIGURE 1, 70 patients 
finally fulfilled inclusion criteria and were considered for further 

analysis. All colonoscopies were performed at our Endoscopy Unit 
by seven experienced endoscopists; all of them have an adenoma 
detection rate of over 25%. TABLE 1 shows the main features of 
included patients as well as their index lesions. As it can be observed, 
median size of index lesions was 25 mm (20–45). Eighty percent of 
these lesions were located in the right colon. Major adverse event 
rate (major bleeding or colonic perforation) was 2.85%. No loss 
of follow up was reported. 

178 patients who required
Endoscopic Mucosal 
resection of non-polypoid 
colorectal lesion

98 patients were referred 
for scheduled therapeutic 
colonoscopy

70 patients included for 
analisys

28 patients excluded due to 
lesion diameter < 20mm

FIGURE 1. Flow chart showing patient selection process.

TABLE 1. Main characteristics of included patients.

Variable % (n/N)

Age* 64 (28-69)

Gender (%M) 40 (28/70)

Median size (mm)* 25 (20-45)

Location

   Right colon 80 (56/70)

   Left colon 14.28 (10/70)

   Rectum 5.71 (4/70)

*Values expressed as median and range.

FIGURE 2 shows the histological findings of  index lateral 
spreading tumors. The most common finding was tubular adenoma 
(46%). Overall, 38.57% of patients showed at least one synchro-
nous lesion which was not identified in the previous colonoscopy: 
70% were categorized as flat non-polypoid lesions with a median 
size of 10 mm (5–16) and 50% were located in the right colon. It 
is noteworthy that the most common histological finding in this 
case was serrated adenoma (35.71%), followed by tubular adenoma 
(34.28%), tubule-villous adenoma with high-grade dysplasia 
(15.71%) and hyperplastic polyps (14.28%).

 

 

 

Figure 2. Histological findings of lateral spreading tumors 
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FIGURE 2. Histological findings of lateral spreading tumors.

TABLE 2 shows the comparison of clinical features between 
patients with and without synchronous lesions. There were no dif-
ferences in terms of age and gender between groups. Additionally, 
both cecal intubation rate as well as bowel cleansing quality were 
similar. When comparing bowel cleansing quality between diag-
nostic colonoscopies and therapeutic colonoscopies, we also found 
no difference [Boston BPS 8 (7–9) vs 8 (8–9), P=0.8]. Interestingly, 
patients with synchronous lesions on therapeutic colonoscopy had 
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a significantly higher proportion of serrated adenomas as index 
lesions when compared to patients without synchronous lesions 
[51.85% vs 25.58%, OR 3.13 (1.13–8.68), P=0.03].

DISCUSSION

According to our results, patients with large lateral spreading 
tumors present an increased risk of synchronous lesions, which is 
a relevant finding with significant implications on the management 
and surveillance of these patients. 

Patients with large lateral spreading tumors constitute a special 
population, since these lesions are at increased risk of developing 
CRC and endoscopic treatment can be challenging(15). Nevertheless, 
EMR is regarded as a potential curative procedure which can replace 
surgery in most cases(16). It is important, however, to bear in mind that 
EMR is associated with a non-neglectable risk of recurrent disease, 
a risk that seems to be higher if piecemeal EMR is performed(17).

It is a common practice to refer patients with a diagnosis of a 
large lateral spreading tumor to a second endoscopic procedure for 
EMR. This scenario allows for further exploration of the colon, which 
theoretically would decrease the odds of lack of adenoma detection. 
It is interesting that a high proportion of these patients showed syn-
chronous lesions when exploring the colon after index colonoscopy. 
These findings are consistent with previous studies(18), suggesting an 
elevated adenoma miss rate in these particular population. 

It is worth mentioning that the conditions under which both 
indez and therapeutic colonoscopies were performed did not differ 
significantly: the same experienced endoscopists, using the same 
equipment, with similar cecal intubation rates as well as similar 
bowel cleansing quality. This finding excludes the possibility that 
adenoma miss rate may be due to differences in terms of colono-
scopic quality indicators. 

In our study, a significant association between serrated ad-
enomas as index lesions and the odds of synchronous lesions was 
observed. In previously published studies, the detection of large 
serrated adenomas at screening colonoscopy has been shown to be 
independently associated with an increased risk of synchronous 
advanced neoplasia(19). This has significant implications in terms 
of  surveillance, since patients with a diagnosis of  these type of 
lesions should be followed closely. Coincidentally, sporadic sessile 
serrated adenomas have been associated with an increased risk of 
metachronous advanced lesions(20). Our study confirms that the 
finding of a serrated adenoma – or at least, a lesion that macro-
scopically could resemble a serrated adenoma – has an increased 
risk of synchronous lesion that may be easily overlooked. 

There are some possible reasons that could explain the high pro-
portion of synchronous lesions missed during index colonoscopy. 
First of all, the vast majority of these lesions were non-polypoid 
and located in the right colon: these type of lesions can be easily 
overlooked even if  experienced hands. On the other hand, the find-

ing of a large lateral spreading tumor may produce an effect on the 
endoscopist that may undermine the exhaustive search of further 
lesions – a phenomenon described as “one-and-done” effect. This 
is proposed as one of the reasons why adenoma detection rate as a 
sole quality indicator of the endoscopist performance in screening 
colonoscopy may not be sufficient: according to recently published 
studies, the mean number of adenomas per patient as well as the 
rate of  proximal adenomas or the adenoma miss rate can vary 
in a significant way among endoscopists with similar adenoma 
detection rates(21). Our study highlights the importance of being 
extremely cautious when finding a large lateral spreading tumor 
and not to undermine the need to perform a thorough exploration 
of the colonic mucosa – regardless the decision of programming 
a further therapeutic colonoscopy for the resection of the afore-
mentioned lesion. 

Our study has some limitations that should be mentioned. First 
of  all, it is a retrospective study, with all the logical limitations 
that studies of  this kind have. Some relevant quality indicators 
such as withdrawal time was not registered. On the other hand, 
we included a relatively scarce number of patients, since most of 
the lesions identified had a diameter <20 mm. Nevertheless, there 
is a relatively scarce amount of evidence on this subject to date, 
and the findings have a profound impact on the management of 
these patients: it should be noticed that the identification of a large 
lateral spreading tumor carries an increased risk of synchronous 
lesions, most of them non-polypoid lesions and as a consequence, 
these patients should be subject to thorough exploration of  the 
colonic mucosa, especially of the right colon. On the other hand, 
patients referred for EMR of  such lesions should undertake a 
complete colonic exploration, regardless of the lesion location or 
the quality of  the previous endoscopy. Last but not least, these 
patients with a high risk of synchronous lesions may benefit from 
a shorter surveillance interval. 

In conclusion, we found a high proportion of patients referred for 
EMR of large lateral spreading tumors with synchronous colorectal 
lesions, especially when index lesion is a serrated adenoma. Hence, 
these special population should undergo an exhaustive and thorough 
screening procedure as well as a special surveillance strategy. 
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TABLE 2. Comparison of patients with and without synchronous colorectal lesions.

Patients with synchronous 
lesion (% n/N)

Patients without synchronous 
lesion (%, n/N) OR (CI95%) P

Age* 60 (39-67) 63 (48-68) N/A 0.2

Gender (%M) 37.07 (10/27) 41.86 (18/43) 0.81 (0.31–2.19) 0.8

Boston Bowel Preparation Scale** 8 (8–9) 8 (8-9) N/A 0.9

Serrated adenoma as index lesion 51.85 (14/27) 25.58 (11/43) 3.13 (1.13–8.68) 0.03
*Expressed as median and range. **Expressed as median and 25–75 interquartile range.
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DESCRITORES – Contexto – A ressecção endoscópica de mucosa é uma das alternativas terapêuticas frequentes para grandes tumores colorretais de 

propagação lateral. Há poucos dados sobre a prevalência de lesões síncronas nesses pacientes. Objetivo – Descrever a prevalência de lesões colorretais 
síncronas em pacientes encaminhados para ressecção endoscópica da mucosa de tumores de disseminação lateral >20 mm. Métodos – Realizou-se a 
revisão de banco de dados endoscópicos de nosso departamento e foram identificados pacientes adultos encaminhados para a ressecção de um tumor 
colorretal com propagação lateral >20 mm e que tiveram colonoscopia diagnóstica realizada até seis meses antes. Estimou-se a proporção de pacientes 
com pelo menos uma lesão síncrona. As seguintes características foram comparadas entre pacientes com e sem lesões síncronas: idade, sexo, qualidade 
da preparação intestinal e intubação cecal pelo índice de colonoscopia e adenoma serrilhado como lesão índice. Resultados – De dezembro de 2016 a 
novembro de 2017, identificamos 70 pacientes que preencheram os critérios de inclusão. O tamanho mediano das lesões foi de 25 mm (20–45). Foram 
80% situados no cólon direito e 35,71% eram adenomas serrilhados. A taxa de lesão síncrona foi de 38,57%. A qualidade da preparação intestinal foi 
semelhante em ambos os grupos comparando-se os índices e colonoscopia terapêutica. Pacientes com lesões síncronas apresentaram maior proporção 
de adenoma serrilhado como lesão índice do que pacientes sem lesões síncronas [51,85% vs 25,58%, or 3,13 (1,13–8,68), P=0,03]. Conclusão – Encon-
tramos alta prevalência de lesões síncronas entre pacientes com grande tumor de propagação lateral colorretal. Este risco parece ser aumentado se 
as lesões índice forem adenomas serrilhados. 

DESCRITORES – Neoplasias colorretais. Ressecção endoscópica de mucosa. Colonoscopia. 
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INTRODUCTION

Acute pancreatitis is a commonly encountered clinical problem 
in day to day practice, often posing a challenge for the treating 
physician. It is a protean disease, with variable clinical presentation, 
ranging from mild abdominal pain to death(1).

Acute pancreatitis has an incidence of  around 2.29%(2). Al-
though most of these patients recover without any sequelae, about 
10% to 20 % of patients may have a severe attack of acute pancrea-
titis, even with a mortality of 20%(3,4). Worldwide, gall stones are 
commonly known to precipitate acute pancreatitis, however studies 
in India reflect alcohol intake as a more common etiology(5,6). As 
alcohol intake is a frequent menace precipitating acute pancreatitis, 
severity of acute pancreatitis must be pre-assessed and physician 
must be ready to face any outcome. 

Several scoring systems were devised to assess the severity and 
prognosis of acute pancreatitis. The earliest of all is the Ranson 
scoring system introduced by Ranson and his colleagues in 1974, 
based on 11 parameters obtained at the time of admission and 48 
hours later(7). Acute Physiology And Chronic Health Evaluation 
(APACHE) II , addressing severity in terms of patient’s age, previ-
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ABSTRACT – Background – Acute pancreatitis is a common disorder in medical practice. In recent times, management has changed drastically with 
majority of decisions like intravenous antibiotics, negative suction with Ryle’s tube and surgical interventions like necrosectomy etc based on severity 
of the disease. There are different scores in use to assess severity of disease but the relative efficacy has remained a debatable subject. Objective – The 
present study was thus done to investigate the predictive accuracy of different scoring systems in acute pancreatitis. Methods – Fifty patients of acute 
pancreatitis admitted in medicine ward of Pt. B.D. Sharma PGIMS, Rohtak, India, were taken for study after fulfilling eligibility criteria. These pa-
tients were investigated at admission and followed up prospectively. The severity of pancreatitis was classified for each of these patients as per Revised 
Atlanta System of Classification. Commonly used scoring systems pertaining to acute pancreatitis, viz, BISAP, Ranson, APACHE II and modified 
computed tomography severity index (CTSI) were calculated. Subsequently these scores were then correlated with severity, presence of organ failure, 
occurrence of local complications and final outcome of the patients. Results – Out of 50 patients, etiology was chronic alcohol intake in all but one 
with idiopathic pancreatitis. The mean age of the study population was 42.06±13.27 years. 32% of these patients had pancreatic necrosis, 40% had 
peripancreatic collections. 56% of them had mild acute pancreatitis, 24% had moderately severe acute pancreatitis, while 20% had severe acute pan-
creatitis. APACHE II had the highest accuracy in predicting severity, organ failure and fatal outcomes. As far as these parameters were concerned, the 
negative predictive values of BISAP score were also considerable. Modified CTSI score was accurate in predicting local complications but had limited 
accuracy in other predictions. Conclusion – APACHE II emerged as most reliable scoring system followed by BISAP and Ranson in management of 
the patients with acute pancreatitis. But in constraints of time and resources, even BISAP score with its significant negative predictive values served 
as a valuable tool for assessing and managing these patients. 
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ous health status and 12 routine physiologic parameters, was the 
next to come in 1989(8). Using imaging characteristics, Balthazar 
and his colleagues introduced CT severity index in 1990 that cor-
related the CT findings with patient’s outcome(9). Most recently in-
troduced simplified scoring system is the Bedside Index of Severity 
in Acute Pancreatitis (BISAP) score based on five parameters, viz, 
blood urea nitrogen, impaired mental state, systemic inflamma-
tory response syndrome, age and pleural effusion(10). Severity of 
pancreatitis is classified by the Revised Atlanta System (2012). It 
incorporated a newer term ‘moderately severe acute pancreatitis 
considering the local complications like necrosis and pseudocyst(11).

There are a number of other scoring systems that are scarcely 
used these days, but deserve mention. Harmless acute pancreatitis 
score (HAPS) is one such score ranging from 0 to 3 based on pres-
ence of the following parameters: absence of rebound abdominal 
tenderness; haematocrit <43% for males and <39.6% for females; 
serum creatinine <2 mg%(12). Determinant based classification 
(DBC) of acute pancreatitis grades pancreatitis into mild, moderate, 
severe and critical depending upon presence of sterile or infected 
pancreatic necrosis and transient or persistent organ failure(13). 
Japanese severity score offers a composite evaluation by including 
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age, vital parameters, biochemical parameters and also CT imaging 
of pancreas. There are only limited studies with these scores and 
clinicians are hardly well versed with these(14).

Each of these scores have their own merits and limitations, there 
is always a dilemma regarding use of a particular score in clinical 
practice. Since, there are only a few studies comparing these scores, 
this study was aimed to assess and compare the predictive values 
of these different scoring systems.

METHODS

The study was conducted on fifty adult patients of acute alco-
holic pancreatitis admitted in high dependency unit of Medicine 
ward at Pt. B. D. Sharma PGIMS, Rohtak. Patients presenting 
with symptoms suggestive of  acute pancreatitis with history of 
long term alcohol intake were investigated with serum amylase, 
serum lipase, other biochemical parameters and ultrasonography. 
Diagnosis was made on the basis of  two of  the following three 
criteria’s: i) abdominal pain radiating to back consistent with acute 
pancreatitis ii) elevated serum amylase and lipase to more than 
three times the upper limit of normal range iii) characteristic find-
ings on ultrasonography like decreased echogenicity of pancreatic 
parenchyma, surface irregularity and volume increase quantified 
by pancreatic body exceeding 2.4 cm in diameter. Patients having 
underlying neoplasm of pancreas or gall stones or any evidence of 
chronic pancreatitis like dilation of main pancreatic duct or chain of 
lake appearance on ultrasonography were excluded from the study. 
The eligible patients were enrolled and made to undergo routine 
blood investigations like complete hemogram, hematocrit, renal 
function test, liver function test, arterial blood gas analysis and 
serum electrolytes. Demographic characteristics along with vitals 
were recorded at the very onset. CECT abdomen was done after 72 
hours of symptom onset. To eliminate possible confounding factor, 
all these patients were kept in High Dependency Unit. Vitals, urine 
output, abdominal girth, bowel sound and electrocardiogram were 
monitored on regular basis. The patients were then prospectively 
followed up. BISAP, Ranson, APACHE II and modified computed 
tomography severity index (CTSI) scores were computed for each 
of these patients. The following cut-offs were chosen for analysis 
of morbidity and mortality: BISAP ≥2, APACHE ≥8, Ranson ≥3 
and modified CTSI >4. These were correlated with presence of 
organ failure, local complications like peri-pancreatic necrosis 
and peri-pancreatic collections, severity of acute pancreatitis and 
final outcome of the patient. Data was analyzed using SPSS ver-
sion 20.0 software. Organ failure was identified based on Modified 
Marshall Score (TABLE 1)(15). The severity of acute pancreatitis 
was graded as per Revised Atlanta System of Classification (2012) 
(TABLE 2)(16).

RESULTS

Total fifty patients were included in study. The mean age of 
the study group was 42.06±13.27 years. All of these patients were 
males and had history of chronic alcohol intake. None of these 
patients had hypertriglyceridemia, hypercalcemia or history of any 
long term medications like anti-retroviral therapy, analgesics and 
immunosuppressive drugs known to cause acute pancreatitis. 28 
patients belonged to 20–45 years age group, 21 patients were above 
45 years and only one patient was less than 20 years of age. Out of 
total 50 patients 39 patients survived, while 11 (22%) patients suc-
cumbed to the complications. Local complications in form of either 
necrosis or peri pancreatic collections were present in 16 (32%). 26% 
of the patients had organ failure. 54% had mild acute pancreatitis, 
22% had moderately severe pancreatitis and 24% had severe acute 
pancreatitis. 32% patients had BISAP ≥2, Ranson ≥3 and modified 
CTSI >4, whereas 24% patients had APACHE II score ≥8.

It was evident that APACHE II had been most accurate in 
predicting the presence of organ failure (TABLE 3.A and FIGU-
RE 1.A). The accuracy, sensitivity, specificity and NPV had been 
highest for modified CTSI in regard to local complications (TABLE 
3.B and FIGURE 1.B). The area under curve and accuracy had 
been highest for APACHE II, followed by BISAP and Ranson, 
in predicting the severity of acute pancreatitis. It had been least 
for modified CTSI (TABLE 3.C and FIGURE 1.C). APACHE II 
followed by BISAP had the highest accuracy in predicting fatal 
outcome, while modified CTSI had the least accuracy. (TABLE 4 
and FIGURE 2). Each of these scoring systems have got signifi-
cant negative predictive value varying from 85%–97% in all the 
aforesaid discussed aspects. BISAP score and APACHE II score 
even had 100% NPV in predicting outcome. Thus, lower BISAP 
and APACHE II scores were significant to negate any adverse 
consequences in the patients.

DISCUSSION

Acute pancreatitis is a common disease with variable severity. 
Mild forms usually resolve without any consequences, whereas 

TABLE 1. Modified Marshall score.

Organ system
Score

0 1 2 3 4

Respiratory (Pa02/Fio2) mm Hg >400 301–400 201–300 101–200 <100

Renal (serum creatinine) <1.4 mg% 1.4–1.8 mg% 1.9–3.6 mg% 3.6–4.9 mg% >4.9 mg%

Systolic blood pressure >90 mm Hg <90 mm Hg, fluid 
responsive

<90 mm Hg, not 
fluid responsive

<90 mm Hg, 
pH<7.3

<90 mm Hg, 
pH<7.2

A score of 2 or more in any system defines organ failure. Organ failure more than 48 hrs is termed persistent organ failure and otherwise transient.

TABLE 2. Revised Atlanta System of Classification of Acute Pancreatitis 
(2012).

Mild acute 
pancreatitis

No organ failure. 
No local or systemic complications

Moderately severe 
acute pancreatitis

Transient organ failure (resolves in ≤48 hours) 
or local complications like pancreatic necrosis, 
peripancreatic collections, pleural effusion

Severe acute 
pancreatitis Persistent organ failure (persists for >48 hours)
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TABLE 3. A) Comparison of various scoring systems in prediction of organ failure. B) Comparison of various scoring systems in prediction of local 
complications. C) Comparison of various scoring systems in evaluation of severity.

Scores Present Absent P-value AUC Sensitivity Specificity PPV NPV Accuracy

A

BISAP
<2 1 (2.94) 33 (97.06) <.001 .937 92.31 89.19 75 97.06 90

≥2 12 (75) 4 (25)

RANSON
<3 2 (5.88) 32 (94.12) <.001 .927 84.61 86.49 68.75 94.12 86

≥3 11 (68.75) 5 (31.25)

APACHE II
<8 2 (5.26) 36 (94.74) <.001 .990 84.61 97.3 91.67 94.74 94

≥8 11 (91.67) 1 (8.33)

Modified 
CTSI

≤4 3 (8.82) 31 (91.18) <.001 .920 76.92 83.78 62.5 91.18 82

>4 10 (62.5) 6 (37.5)

B

BISAP
<2 4 (12) 30 (88.24) <.001 .896 75 88.24 75 88.24 88

≥2 12 (75) 4 (25)

RANSON
<3 5 (14.7) 29 (85.3) <.001 .869 68.75 85.3 68.75 85.3 85

≥3 11 (68.75) 5 (31.25)

APACHE II
<8 5 (13.15) 33 (86.85) <.001 .910 68.75 97.05 91.66 86.85 87

≥8 11 (91.66) 1 (8.34)

Modified 
CTSI

≤4 1 (2.95) 33 (97.05) <.001 .978 93.75 97.05 93.75 97.05 94

>4 15 (93.75) 1 (6.25)

C

BISAP
<2 1 (2.95) 33 (97.05) <.001 .965 91.67 86.84 68.75 97.05 88

≥2 11 (68.75) 5 (31.25)

RANSON
<3 2 (5.88) 32 (94.12) <.001 .948 83.33 84.21 94.12 84 84

≥3 10 (62.5) 6 (37.5)

APACHE II
<8 1 (2.63) 37 (97.37) <.001 .997 91.67 97.37 91.67 97.37 96

≥8 11 (91.67) 1 (8.33)

Modified 
CTSI

≤4 3 (8.82) 31 (91.18) <.001 .944 66.67 81.58 66.67 81.58 80

>4 9 (56.25) 7 (43.75)

AUC: area under the ROC curve; PPV: positive predicative values; NPV: negative predicative values; BISAP: Bedside Index of Severity in Acute Pancreatitis; APACHE: Acute Physiology And 
Chronic Health Evaluation.

FIGURE 1. A) Comparison of various scoring systems in prediction of organ failure. B) Comparison of various scoring systems in prediction of local 
complications. C) Comparison of various scoring systems in evaluation of severity.
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TABLE 4. Comparison of various scoring systems in predicting outcome.

Scores Death Survived P-value AUC Sensitivity Specificity PPV NPV Accuracy

BISAP
<2 0 34 (100) <.001 0.983 100 87.18 68.75 100 100

≥2 11 (68.75) 5 (31.25)

RANSON
<3 1 (2.95) 33 (97.05) <.001 0.960 90.9 84.61 62.5 97.05 86

≥3 10 (62.5) 6 (37.5)

APACHE II
<8 0 38 (100) <.001 0.998 100 97.43 91.67 100 98

≥8 11 (91.67) 1 (8)

Modified CTSI
≤4 2 (5.89) 32 (94.11) <.001 0.952 81.82 82.05 56.25 94.11 82

>4 9 (56.25) 7 (44.75)

AUC: area under the ROC curve; PPV: positive predicative values; NPV: negative predicative values; BISAP: Bedside Index of Severity in Acute Pancreatitis; APACHE: Acute Physiology And 
Chronic Health Evaluation.

TABLE 5. Different studies comparing validity of scores with severity of acute pancreatitis.

Studies Scores Sensitivity Specificity PPV NPV

Mukherjee et al.
APACHE II 100% 96.15% 90% 100%

Ranson 66.67% 92.3% 75% 88.89%

Yeung et al.
APACHE II – – 37% 97.3%

Ranson – – 28.6% 94.5%

Lalithkumar J et al.
BISAP 82% 94% 64% 98%

Ranson 79% 74% 43% 96%

Papachristou et al.

BISAP 37.5% 92.4% 57.7% 84.9%

Ranson 84.2% 89.8% 69.6% 94.6

APACHE II 70.3% 71.9% 40% 90.1%

Modified CTSI 85.7% 71% 50.8% 93.4%

PPV: positive predicative values; NPV: negative predicative values; BISAP: Bedside Index of Severity in Acute Pancreatitis; APACHE: Acute Physiology And Chronic Health Evaluation.

FIGURE 2. Comparison of various scoring systems in predicting outcome.

severe forms of the disease have a mortality of up to 20%. These 
high risk group of  patients are likely to benefit from aggressive 
management like intravenous antibiotics, specific therapeutic 
procedures such as endoscopic sphincterotomy and provision of 
ICU facilities(17). But ever since the introduction of different scoring 
systems there has been ongoing debate regarding which one to fol-
low. So, this study was conducted to elucidate the reliability of these 
different scoring systems. The area under curve and accuracy had 
been highest for APACHE II in predicting severity, organ failure 
and death in patients of acute pancreatitis, with BISAP and Ran-
son scores closely following it. For predicting local complications 
modified CTSI was at par with APACHE II. 

The differences in validity of these scoring systems are likely 
attributed to the parameters they are based upon. APACHE II be-
ing a composite scoring system with a wide range of variables often 
gives an insight into the ongoing pathophysiology and upholds ac-
curate predictions. Ranson is also a widely used scoring system but 
it is a two step system, and can be obtained only after 48 hours of 
admission, unlike APACHE II and BISAP which can be obtained 
at any point of time. Although, a relatively simpler scoring system 
BISAP has comparable accuracy. In fact, BISAP score has 100% 
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negative predictive value in evaluation of severity and mortality and 
97% concerning organ failure. On the other hand, modified CTSI 
being a radiological parameter has limited systemic implications 
and thus turned out to be less accurate in predicting severity, organ 
failure and fatal outcomes in these patients. 

In a study by Mukherjee R et al.(18) regarding correlation of 
scores with severity of acute pancreatitis, sensitivity, specificity, PPV 
and NPV for APACHE II score had been 100%, 96.15%, 90% and 
100% respectively, in contrast to 66.67%, 92.30%, 75% and 88.89% 
for Ranson. Yeung et al.(19) in their study, established PPV and NPV 
values for APACHE II and Ranson at 37%, 97.3%, 28.6% and 
94.5%. Lalith kumar J et al.(20), in their study compared BISAP and 
Ranson in terms of severity of pancreatitis with sensitivity 82% vs 
79%, specificity of 94% vs74%, PPV 64% vs 43%, NPV 98% vs 96% 
and accuracy 93% vs 88%. In a study by Papachristou et al.(21), NPV 
for severity of acute pancreatitis had been 84.3%, 95.3%, 90.1% 
and 93.4% for BISAP, Ranson, APACHE II and modified CTSI 
respectively. Results of different studies are illustrated in TABLE 
5. Despite the variability in these results it is well elicitable that 
APACHE II, BISAP and Ranson all have considerable negative 
predictive value regarding suspicion of organ failure, prediction 
of severity and evaluation of mortality risks. However, for local 
complications modified CTSI score is most reliable.

CONCLUSION

Although APACHE II yielded better results in predicting 
severity, organ failure and outcome, BISAP score also holds sig-
nificant value in predicting them. It should be utilised in limited 
set up and with time constraint to take prompt decisions rather 

than waiting for investigations and calculating the APACHE II 
score. The accuracy of Ranson also closely follows APACHE II 
and BISAP. Modified CTSI did not perform well but nevertheless 
it is indispensable in view of local complications and subsequent 
surgical management as warranted by the complication.
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Limitation
As the study was conducted in the medicine ward, mostly the 

patients had alcoholic pancreatitis. So further larger studies are 
required to establish the validity of these scoring systems regarding 
other etiologies of acute pancreatitis, like gall stone and congenital 
anomalies.
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Jain D, Bhaduri G, Jain P. Diferentes sistemas de pontuação na pancreatite alcoólica aguda: qual a seguir? Um dilema em curso. Arq Gastroenterol. 
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RESUMO – Contexto – A pancreatite aguda é uma desordem comum na prática médica. Nos últimos tempos, sua gestão mudou drasticamente com a 

maioria das decisões tomadas baseadas na gravidade da doença, como administração de antibióticos intravenosos, sucção negativa com o tubo de 
Ryle ou intervenções cirúrgicas como necrosectomia, etc. Há diferentes escores em uso para avaliar a gravidade da doença, mas a eficácia relativa 
manteve-se um assunto discutível. Objetivo – O presente estudo foi assim realizado para investigar a acurácia preditiva de diferentes sistemas de 
pontuação na pancreatite aguda. Métodos – Foram selecionados 50 pacientes com pancreatite aguda admitidos na enfermaria de medicina de Pt. 
B.D. Sharma PGIMS, Rohtak, Índia, e foram considerados para estudo após o cumprimento dos critérios de elegibilidade. Estes pacientes foram 
investigados na admissão e seguidos prospectivamente. A severidade da pancreatitie foi classificada para cada um destes pacientes pelo sistema de 
classificação Atlanta revisado. Os sistemas de pontuação comumente usados pertencentes à pancreatite aguda, ou seja, BISAP, Ranson, APACHE II 
e CTSI modificado foram calculados. Posteriormente, esses escores foram correlacionados com a severidade, presença de falência de órgãos, ocorrên-
cia de complicações locais e desfecho final dos pacientes. Resultados – Dos 50 pacientes, a ingestão crônica de álcool foi a etiologia em todos, exceto 
em um com pancreatite idiopática. A média de idade da população estudada foi de 42,6±13,27 anos. Destes pacientes, 32% apresentavam necrose 
pancreática, 40% apresentavam coleções peripancreáticas, 56% apresentavam pancreatite aguda leve, 24% apresentavam pancreatite aguda modera-
damente grave, enquanto 20% apresentavam pancreatite aguda grave. O APACHE II teve maior precisão em prever a severidade, a falha do órgão e 
resultados fatais. No que diz respeito a esses parâmetros, os valores preditivos negativos do escore BISAP também foram consideráveis. A contagem 
modificada de CTSI foi exata em prever complicações locais, mas teve a exatidão limitada em outras predições. Conclusão – O APACHE II emergiu 
como o sistema de pontuação mais confiável seguido por BISAP e Ranson na gestão dos pacientes com pancreatite aguda. Mas em condicionantes 
do tempo e dos recursos, mesmo a Pontuação do BISAP com seus valores preditivos negativos significativos, serviu como uma ferramenta valiosa 
para avaliar e administrar esses pacientes. 

DESCRITORES – Pancreatite alcoólica, classificação. Consumo de bebidas alcoólica. Adulto. Confiabilidade dos dados. 
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INTRODUCTION

Upper gastrointestinal bleeding (UGIB) has remained the most 
commonly encountered emergency in gastroenterology practice. 
Mortality rates have remained stagnant from 3.5%–10% despite 
technological advancement(1). Etiology of UGIB has remained vari-
able in many studies. Although peptic ulcer disease has remained 
the predominant cause, recent reports have shown an increasing in-
cidence of variceal cause of UGIB in India and Nepal with alcohol 
being the most common etiology(2-6). However, a broad nation-wide 
multicenter study regarding UGIB as a whole is lacking. Various 
guidelines are available for management of  overall populations 
and non-variceal bleeds(7,8). They recommend use of risk scores for 
prognosticating disease severity for death, rebleeding, surgical or 
radiological intervention, requirement of transfusion and length of 
stay(7). Child Turcott Pugh (CTP) scale and Model for End Stage 
Liver Disease (MELD) are reported to have predictive value for 
mortality in few studies(9,10). Data on subgroup, i.e. variceal and non-
variceal analysis, from other studies is also sparse(4). Management of 
variceal bleeding differs from non-variceal in radical ways. Earlier 
endoscopy, preferably within 12 hours is shown to be beneficial in 
variceal bleeding management. It cuts the cost of hospitalization 
by classifying patients into low and high risk cases(10). It also serves 
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ABSTRACT – Background – Variceal bleeding remains important cause of upper gastrointestinal bleed. Various risk scores are used in risk stratification 
for non-variceal bleed. Their utility in variceal bleeding patients is not clear. Objective – This study aims to compare probability of these scores in 
predicting various outcomes in same population. To study characteristics and validate AIMS65, Rockall, Glasgow Blatchford score(GBS), Progetto 
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clinical, blood investigations and endoscopy and risk scores were calculated and compared to non-variceal cases. All cases were followed up for 30 
days for mortality, rebleeding, requirement of blood transfusion and need of radiological or surgical intervention. Results – Variceal bleeding (141) 
was more common than non variceal (134) and 25 had negative endoscopy. In variceal group, cirrhosis (85%) was most common etiology. Distribu-
tion of age and sex were similar in both groups. Presence of coffee coloured vomitus (P=0.002), painless bleed (P=0.001), edema (P=0.001), ascites 
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>2.85 mmol/L (P=0.001) were significant. However, no factor was found significant on multivariate analysis. Rockall was found to be significant in 
predicting mortality and rebleed. AIMS65 was also significant in predicting mortality. GBS was significant in predicting blood transfusion and need 
of intervention. PNED score was significant in all events except mortality. Conclusion – All four scores had lower predictive potential in predicting 
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in mortality benefit(11,12). Hence this study was done to compare 
risk scores in variceal UGIB and to identify risk factors in variceal 
population in comparison to non variceal.

What do we already know?
• UGIB requires prompt resuscitation and endoscopic manage-

ment. Management of variceal bleeding differs, so it needs 
to be identified early.

•  Endoscopic and pre-endoscopic scores are available with 
mainly non-variceal bleeds. Their utility in variceal groups 
is not well established 

•  Observed cut-offs differ for variety of end points in different 
populations.

•  Risk scores are useful for predicting high risk and low risk 
patients.

•  Accuracy varies in clinical practice.
•  Clinical application is not widespread.

What this study adds to:
• Demographic characteristics of patients with variceal UGIB.
• Rising trend of variceal bleed in India
• Role of  established risk scores and cut-offs for significant 

events in both subgroups of variceal and non-variceal bleed.

AG-2019-53
dx.doi.org/10.1590/S0004-2803.201900000-54
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• Predictors of various clinical outcomes such as death, rebleed, 
requirement of  transfusion, need of intensive monitoring, 
surgery or radiological intervention significant to our popula-
tion in variceal sub-group.

METHODS

Study design
This was a prospective cohort study conducted at a tertiary care 

medical center in western India from April 2017 to March 2018. It 
was approved by the Institutional Ethics Committee.

Patient selection
We screened 441 consecutive patients with acute UGIB (AU-

GIB) with objective evidence of hematemesis, melena or blood in 
Ryle’s tube aspirate presenting in emergency, in wards and in ICU. 
Out of them, 54 did not give consent for endoscopy, 26 patients were 
excluded due to age <12 years, 23 patients were uncooperative for 
endoscopy, 19 were lost to follow up and 19 had incomplete data. 
After excluding these, 300 patients who had undergone EGD due 
to UGIB were included. (FIGURE 1).

X-Ray and USG abdomen. Rockall, Glasgow Blatchford score, 
AIMS65, and Italian Progetto Nazionale Emorrhagia Digestiva 
(PNED) were compared. Patients were excluded if  scores were 
incomplete or investigations revealed an alternative diagnosis. Pulse 
>100/min and systolic blood pressure <90 mmHg were considered 
as definition of shock. Time duration of UGIB and admission and 
admission to endoscopy were noted. Diagnostic and therapeutic 
upper GI endoscopy with Olympus GIF-150 endoscopy system was 
done. Classification of variceal bleed was in accordance to APASL 
classification, and non-variceal using Forrest classification. Patients 
were followed for a period of 30 days and evaluation for outcomes 
included requirement of blood transfusion, intensive care, rebleed, 
surgical intervention, and death. Information on comorbidities and 
length of hospitalization were noted. Following definitions were 
used as outcome measures:

• Death was defined as all cause mortality till follow up period.
• Rebleeding was defined by recurrent vomiting of fresh blood, 

melena, or both with either shock or a decrease in hemoglobin 
concentration of at least 2 gm % after initial successful treat-
ment and stabilization for 48 hours and during follow up(8).

• Failure of endoscopic therapy was defined by the inability to 
endoscopically identify or intervene during active bleeding(8).

• Renal failure was defined as per definition of acute kidney 
injury (AKI), and chronic kidney disease (CKD).

• Cardiac failure was defined as per clinical, and echocardio-
graphic findings.

Statistical analysis
Clinical data including demographic and endoscopic findings of 

variceal and non-variceal groups were first analyzed by chi square 
test and Students t test. Risk scores were calculated by summing up 
all points as per variables. The score was 0 when patient had none of 
the variables with mentioned cut-offs. Final scores were compared 
using AUROC curves based on the method by Delong et al. for 
prediction of outcomes of death, rebleed, surgical or radiological 
intervention, requirement of blood transfusion. Sensitivity, speci-
ficity, positive and negative predictive values were calculated for 
various cut-offs for each score pertaining to the above outcomes. 
All statistical analyses were performed using the Medcalc software 
version 17.1 system. A P value <0.05 was considered significant.

RESULTS

Of three hundred cases, demographic characteristics of  141 
cases of variceal bleed were compared with 134 non-variceal and 
followed up for 30 days. In 25 cases etiology of UGIB could not 
be found on endoscopy. Mean age and sex distribution were found 
similar in both the groups. Clinically presence of painless bleed (P 
value <0.001), coffee colored vomitus (P value <0.001), presence 
of ascites (P value <0.001) and edema (P value <0.001) favored 
presence of variceal bleed. Platelet counts <1.2 lacs/µL (P value 
<0.001), INR >1.35 (P value <0.001), serum albumin <2.75 (P 
value <0.001), pH <7.35 (P value <0.001), bicarbonate <17.6 meq/L 
(P value <0.001), venous lactate >2.85 mmol/L (P value <0.001), 
were found significant in the variceal group. (refer TABLE 1).

Chronic liver disease was the most common etiology (43.33%). 
Ten cases of  chronic liver disease had non-variceal bleed. Extra 
hepatic portal vein obstruction (EHPVO) and Non Cirrhotic Portal 
fibrosis (NCPF) were present in 11 (3.66%). History of significant 
alcohol intake was associated with 92 (65.24%) cases of variceal 

FIGURE 1. Showing patient selection protocol in our study.

Detailed history of each patient was recorded and a large bore 
venous access was secured. Routine blood investigations – complete 
blood count (CBC), renal function tests (RFT), liver function tests 
(LFT), Prothrombin time, International Normalized Ratio (INR), 
blood group and viral markers (HIV, HBsAg, Anti-HCV) were 
requested. Venous lactate and arterial blood gas (ABG) analysis 
were done. Blood was transfused to maintain Hemoglobin >7 
gram% in variceal group. After resuscitative measures, patients were 
stabilized, informed consent was taken and upper gastrointestinal 
endoscopy was done at the earliest (<24 hours) after arrival in hos-
pital. Based on endoscopy patients were classified as variceal and 
non-variceal groups. Baseline Glasgow Coma Scale was calculated 
at arrival in hospital. Necessary Imaging was done including chest 
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TABLE 1. Comparison of parameters between variceal and non-variceal group.

Non-variceal (%) Variceal (%) Test statistic (P value)
N 134 141
Hematemesis (92.68) 124/134 (93.61) 132/141 0.514
Melena (60.01) 80/134 (20.56) 29/141 <0.0012

Hospital bleeding (77.86) 103/134 (84.68) 118/141 0.0852

Painful (58.95) 79/134 (20.56) 29/141 <0.0012

Clots (68.65) 92/134 (51.77) 73/141 0.0022

Coffee colored (57.46) 77/134 (74.46) 105/141 0.0022

Ascites 2.98 (3/134) 17.73 (25/141) <0.0012

Age(years) (IQR & SD) 27/43/58 (42±19) 35/45/55 (45±15) 0.2941

Sex (31.34) 42/134 (28.36) 40/141 0.5862

First episode (86.57) 116/134 (65.24) 92/141 <0.0012

Bleeding P/R (89.55) 120/134 (94.32)133/141 0.0432

SBP<90 mmHg (20.14) 20/134 (21.98) 31/141 0.7032

Icterus (8.95) 12/134 (14.89) 21/141 0.1242

Edema (5.97) 8/134 (22.69) 32/141 <0.0012

WBC (IQR & SD) 5967/9300/13400 (10763±6386) 4617/7500/11700 (8564±4998) 0.0011

Platelet (IQR & SD) 95667/154000/210000 
(159130±87506)

80000/98000/141000 
(126475±99835) <0.0011

INR (IQR & SD) 1.00/1.00/1.21 (1.17±0.49) 1.00/1.30/1.49 (1.35±0.40) <0.0011

Serum Albumin (IQR & SD) 2.90/3.10/3.30 (3.10±0.48) 2.60/2.80/2.90 (2.75±0.39) <0.0011

HBsAg (0.74) 1/134 (13.47)19/141 <0.0012

Anti HCV (0.74) 1/134 (8.51) 12/141 0.0012

Admission to endoscopy (duration) 0.2702

   <12 hours (81.34) 109/134 (84.89) 119/141
   12-24 hours (14.17) 19/134 (7.81) 11/141
   24-72 hours (3.73) 5/134 (6.41) 9/141
   >72 hours (0.59) 8/134 (0.70) 1/141
Hematemesis to endoscopy (duration) 0.0302

   <12 hours (20.89) 28/134 (13.47)19/141
   12-24 hours (35.07) 47/134 (35.46) 50/141
   24-72 hours (42.53) 57/134 (44.97) 62/141
   >72 hours (0.59) 8/134 (5.67) 8/141
   GCS 15/15/15 (15±1) 15/15/15 (15±1) 0.4201

   Need of intensive care (56.71) 76/134 (36.87) 52/141 0.0012

   Blood transfusion (45.52) 61/134 (70.21) 99/141 <0.0012

   pH (IQR & SD) 7.34/7.37/7.39 (7.36±0.05) 7.32/7.36/7.38 (7.35±0.05) <0.0011

   Bicarbonate (IQR & SD) 17.01/9.0/21.0 (18.8±3.2) 17.0/18.0/19.0 (17.6±3.1) <0.0011

   Stay duration (IQR & SD) 2/4/8 (6±7) 4/5/7 (7±5) <0.0011

   Hemoglobin (gms%) 6.70/9.00/11.30 (9.05±3.06) 6.30/7.50/8.80 (7.51±2.16) <0.0011

   Presence of shock (34.32) 46/134 (36.17) 51/141 0.6482

   Pulse rate (>100/min) (38.05) 51/134 (38.58) 53/141 0.9662

   BUN (IQR & SD) 14.0/21.0/26.0 (22.4±13.0) 17.0/23.0/30.8 (25.1±12.6) 0.0041

   Sr. creatinine (IQR & SD) 0.90/1.00/1.20 (1.19±0.76) 0.92/1.10/1.30 (1.26±0.92) 0.0561

   Venous lactate (IQR & SD) 1.10/1.70/2.83 (2.24±1.91) 1.60/2.20/3.78 (2.85±2.10) <0.0011

ASA (at admission) 0.0042

   1 (31.34) 42/134 (13.47) 19/141
   2 (35.07) 47/134 (47.51) 67/141
   3 (27.61) 37/134 (31.20) 44/141
   4 (5.97) 08/134 (42.55) 60/141
   Rebleeding episode (14.2) 20/134 (18.43) 26/141 0.3792

Cause <0.0012

   Mallory Weiss (14.17) 19/134 (0.00) 00/141
   Others (13.68) 17/134 (16.31) 23/141
   Cirrhosis (7.46) 10/134 (85.51) 120/141
   Neoplasia (4.48) 6/134 (0.00) 00/141

N is the number of non-missing value. 1Kruskal-Wallis. 2Pearson. 3Wilcoxon.
IQR: interquartile range; SD: standard deviation; SBP: systolic blood pressure; WBC: white blood cell count; INR: international normalized ratio; GCS: Glasgow coma scale; BUN: blood urea 
nitrogen; ASA: American Society of Anesthesiology.
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bleed. Out of 141 patents with variceal bleed, large varices were 
present in 94 (66.66%) cases. Gastroesophageal varices (GOV) were 
present in 26 (18.43%) patients; 19 (13.47%) had moderate to small 
varices and 2 (1.41%) had severe PHG.

Out of 134 cases of non-variceal bleed with positive stigmata 
of recent bleeding on endoscopy, 26 (19.40%) had erosive mucosal 
disease, 25 (18.65%) had Mallory Weiss tears, 24 (17.91%) had 
gastric ulcers, 22 (16.41%) had duodenal ulcers, 19 (14.17%) had 
esophagitis, 5 (3.77%) had pangastritis, 5 (3.77%) had pancreatitis, 
2 (1.41%) had esophageal corrosive injury, 2 (1.41%) had Cam-
eroon ulcer, 1 (0.77%) had esophageal candidiasis, 1 (0.77%) had 
esophageal ulcer. 

There were 30 deaths overall, 12 (8.95%) in the non-variceal 
group (malignancy-3, gastric ulcer-3, erosive mucosal disease-2, 
Mallory Weiss tear-2 duodenal ulcer-2) and 18 (12.76%) in variceal 
group of which 15 had esophageal varices and 3 had gastroesopha-
geal varices. This difference was not statistically significant.

Thirty day rebleeding was seen in 50 (16.33%) cases. It was more 
in the variceal group (18.4% vs 16.41%) but the difference was not sta-
tistically significant. Of these variceal cases, 16 (61%) had esophageal 
varices and 10 (38%) had GOV. Twenty two patients in non-variceal 
group had rebleeding episodes. Of these 6(27%) had gastric ulcers 
(IIa & IIb), 4 (18%) had esophagitis (2 grade D, 1 grade C, 1 grade 
B), 3 (13%) had duodenal ulcers, 3 (13%) had Dieulafoy’s lesion, 2 
(9%) had upper GI malignancy, 2 (9%) had pancreatitis while there 
were 2 (9%) patients had no stigmata of bleeding on endoscopy 
on both occasions, but had a consistent medical history of UGIB. 
Median duration of rebleed was on 2nd day. Overall 9 patients with 
rebleeding in both the groups had succumbed. 

Endotherapy was done in 155 (51.66%) patients. The most 
commonly performed procedure was esophageal variceal ligation 
(EVL) in 108 patients.

Blood transfusion was required in 170 (56.66%) cases, signifi-
cantly more in variceal bleed patients.

Failure of  endoscopic therapy was seen in seven patients in 
variceal subgroup and 12 in non-variceal subgroup. All patients 
in variceal subgroup were with esophageal varices (100%). In 
non-variceal subgroup, esophagitis was found in five, was most 
commonly grade C and D, and followed by Duodenal ulcer (3), 
Hemosuccus Pancreaticus (2), Dieulafoy’s lesion (1), and Gastric 
ulcer (1). Surgical and Radiological intervention was required in 
14 patients. Five of the non-variceal group underwent emergency 
surgery (three had Dieulafoy’s and one each had gastric and duo-
denal ulcers Forrest type Ib). Three patients with GOV (BRTO 
procedure), two with Hemosuccus Pancreaticus (Gastroduodenal 
and SMA pseudo aneurysm coiling) and one with Gastric cancer 

(coiling) underwent interventional radiology. No cause was found 
on UGI endoscopy in three patients and they underwent diagnostic 
angiography.

Comparison of scores for death
In variceal subgroup Rockall and AIMS65 were found signifi-

cant, though confidence intervals of Rockall reveal significant val-
ues than AIMS65. Rockall score >4 was more sensitive (94%) than 
others and had more NPV (96%) than others. (Refer FIGURE 2, 
Graph a; and TABLE 2).

Similarly in non-variceal group, all four scores were found to 
be significant. Overall PNED score significantly predicted events 
with accuracy than Rockall and GBS. Rockall >4 was more sensi-
tive while PNED >6 was more specific. (Refer FIGURE 3 graph 
e; and TABLE 2).

Comparison of scores for rebleeding
In variceal group (Refer FIGURE 2 graph b; and TABLE 2) 

only Rockall and PNED were found to be modestly significant in 
predicting events. GBS and AIMS65 fared poorly in predicting 
events. PNED >7 had better accuracy in predicting events com-
pared to other scores.

In non-variceal group (Refer FIGURE 3 graph f; and TABLE 2) 
all four scores were significant in performance. GBS had better AU-
ROC 0.795 with cut-off >75 having high sensitivity and NPV. PNED 
score >7 had high specificity (87%) but modest sensitivity (43%). 

Comparison of scores for blood transfusion
In variceal bleed patients, GBS (AUROC 0.648; CI-0.562 to 

0.727, P value <0.0001) predicted events slightly better than other 
two scores) (See FIGURE 2 graph c; and TABLE 2). GBS >7 had 
a good sensitivity identifying patients requiring blood transfusion. 
AIMS65 score was not found significant (AUROC 0.58, CI -0.493 
to 0.663, P value<0.0001).

In non-variceal bleed patients all 4 scores were found to be sig-
nificant. GBS (AUROC 0.839; CI-0.767 to 0.896, P value <0.0001) 
outperformed compared to other scores with optimal cut-off  >7 
having good sensitivity (81%), specificity (76%), and reasonable 
accuracy (see FIGURE 3 graph g; and TABLE 2).

Comparison of scores for need of Surgical or 
Radiological intervention-

In patient with variceal bleed, three scores, viz; AIMS65 (0.66), 
PNED (0.610), & GBS (0.604) were found to be significant. GBS >8 
was 100% sensitive, had 100% NPV but marred by low specificity 
(kindly refer FIGURE 2 graph d; and TABLE 2).

FIGURE 2. Showing graphs (a,b,c,d) comparing risk scores in predicting mortality, rebleeding, blood transfusion, radiological or surgical intervention 
in variceal bleed patients.
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TABLE 2. Comparison of risk scores in variceal and non variceal bleed group for various outcomes.

Scores AUROC CI optimal cut-offs Sensitivity Specificity PLR NLR PPV NPV

AUROC and cut-offs of scores in variceal bleed for mortality

Rockall 0.691 0.609 to 0.771 >4 94.44 19.01 1.17 0.29 14.8 95.8

GBS 0.52 0.433 to 0.605 >8 56.23 43.55 1.18 0.35 12.88 88.1

PNED 0.537 0.450 to 0.622 >8 33.33 87.6 2.69 0.76 28.6 89.8

AIMS65 0.674 0.589 to 0.751 >1 66.67 57.02 1.55 0.58 18.7 92

AUROC and cut-offs of scores in non-variceal bleed for mortality

Rockall 0.761 0.681 to 0.829 >4 90.91 58.59 2.2 0.16 15.9 98.7

GBS 0.729 0.647 to 0.801 >10 72.73 75.78 3 0.36 20.5 97

PNED 0.768 0.689 to 0.835 >6 63.64 89.84 6.27 0.4 35 96.6

AIMS65 0.688 0.603 to 0.763 >1 45.45 89.06 4.16 0.61 26.3 95

AUROC and cut-offs of scores in variceal bleed for rebleeding

Rockall 0.662 0.577 to 0.740 >4 94.44 19.01 1.17 0.29 14.8 95.8

GBS 0.597 0.510 to 0.679 >5 92.31 32.74 1.37 0.23 24 94.9

PNED 0.652 0.567 to 0.731 >7 42.31 87.61 3.41 0.66 44 86.8

AIMS65 0.54 0.454 to 0.625 >2 23.08 87.61 1.86 0.88 30 83.2

AUROC and cut-offs of scores in non-variceal bleed for rebleeding

Rockall 0.715 0.633 to 0.788 >3 82.61 52.99 1.76 0.33 25.7 93.9

GBS 0.795 0.719 to 0.859 >7 91.67 56.41 2.1 0.15 30.1 97.1

PNED 0.734 0.652 to 0.805 >5 50 91.45 5.85 0.55 52.4 90.7

AIMS65 0.634 0.548 to 0.714 >0 63.64 65.81 1.86 0.55 25.9 90.6

AUROC and cut-offs of scores in variceal bleed for need of blood transfusion

Rockall 0.614 0.528 to 0.695 >4 89.8 34.15 1.36 0.3 76.5 58.3

GBS 0.648 0.562 to 0.727 >7 90.91 24.39 1.2 0.37 74.4 52.6

PNED 0.611 0.525 to 0.692 >5 52.04 70.73 1.78 0.68 81 38.2

AIMS65 0.58 0.493 to 0.663 >1 51.02 65.85 1.49 0.74 78.1 36

AUROC and cut-offs of scores in non-variceal bleed for need of blood transfusion

Rockall 0.732 0.650 to 0.804 >3 72.06 65.28 2.08 0.43 66.2 71.2

GBS 0.839 0.767 to 0.896 >7 81.16 76.39 3.44 0.25 76.7 80.9

PNED 0.779 0.701 to 0.845 >2 71.64 77.78 3.22 0.36 75 74.7

AIMS65 0.677 0.592 to 0.754 >0 56.72 77.78 2.55 0.56 70.4 65.9

AUROC and cut-offs of scores in variceal bleed for need of surgical or radiological intervention

Rockall 0.527 0.440 to 0.612 >8 20 98.51 13.4 0.81 33.3 97.1

GBS 0.604 0.518 to 0.686 >8 100 22.39 1.29 0 4.6 100

PNED 0.61 0.524 to 0.692 ≤2 40 94.03 6.7 0.64 20 97.7

AIMS65 0.66 0.575 to 0.738 ≤0 40 87.31 3.15 0.69 10.5 97.5

AUROC and cut-offs of scores in non-variceal bleed for need of surgical or radiological intervention

Rockall 0.619 0.533 to 0.700 >4 75 56.06 1.71 0.45 9.4 97.4

GBS 0.847 0.777 to 0.903 >9 87.5 66.67 2.62 0.19 13.7 98.9

PNED 0.852 0.781 to 0.906 >2 100 57.25 2.34 0 12.5 100

AIMS65 0.544 0.458 to 0.629 >0 50 61.83 1.31 0.81 7.4 95.3

AUROC’s: Area under receiver operating curve; CI: confidence intervals; PLR: positive likelihood ratio, NLR: negative likelihood ratio; PPV: positive predictive value; NPV: negative predictive 
value; GBS: Glasgow Blatchford score, PNED: Progetto Nazionale Emorrhagica Digestiva score.
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In case of  non-variceal bleeding, PNED (0.852) and GBS 
(0.847) performed fairly in predicting need of surgical and radio-
logical intervention. PNED score >2 had 100 % sensitivity and 
57% specificity. AIMS65 and Rockall were not found significant 
(kindly refer FIGURE 3 graph h; and TABLE 2).

DISCUSSION

Hospital admission rates for UGIB vary from place to place. 
Etiology and comorbidities also vary. This is due to local referral 
bias, inhomogeneity of protocols used and the way scores are ap-
plied in hospitals to manage these patients. Insufficient validation 
or complexity of  use has been cited as problems in using these 
scoring systems. Hence locally validated scores should be applied 
in clinical practice. Blatchford score performing better than Rockall 
to predict high risk adverse events in one population may not be 
applicable to another population. 

In our study variceal bleeding (47%) was most common cause 
of UGIB with chronic liver disease (43.33%) followed by Coronary 
artery disease (CAD) (6%) as the most common etiology. This was 
in consonance with a study from north India (45% & 13% respec-
tively)(4). Studies from eastern and southern India and all studies 
from the west report non-variceal as the most common cause with 
duodenal ulcer leading the list(2,5,7,13,14). Various international studies 
have reported an incidence ranging from 3%–43% for variceal bleed 
but overall significantly lower than non-variceal bleed(2,7,13,14). In 
our study 25 cases had negative endoscopy. Chen et al. argued that 
presence of endoscopic stigmata are related to time of endoscopy 
from presentation, mean hemoglobin values and ASA status(15). 
In our study presence of painless bleed (P<0.001), coffee colored 
vomitus (P=0.002), presence of  ascites (P<0.001), pedal edema 
(P<0.001) and history of previous bleed (P<0.001) correlated with 
the presence of variceal bleed. Other laboratory parameters that 
also correlated with variceal bleed were: hemoglobin <7.5 gms 
(P<0.001), pH<7.35 (P<0.001), serum bicarbonate level <17.6 
mmol/L (P<0.001), serum albumin <2.75 gms% (P<0.001), platelet 
count <1.2 lacs/µL (P<0.001), high INR 1.35 (P<0.001), BUN >25 
mmol/L (P<0.001), ASA status (P<0.001). Similar findings were 
reported by Goenka et al. and Lahiff  et al.(3,16).

We have compared four scores that appeared most promising. 
Two of them were clinical or pre-endoscopic, i.e. AIMS65 and GBS, 
and two had both clinical and endoscopic variables, i.e. Rockall 
and PNED. Rockall score is the most validated one(4,17). For need 
of treatment GBS is validated better than Rockall(15,18). In certain 
populations AIMS65 is useful in predicting mortality and rebleed-

ing risk(19). Derived from non-variceal bleed database, PNED score 
is not validated in variceal population till date(20). 

We compared these scores for predicting the four most con-
cerned outcomes at the time of hospital admission. Patients were 
investigated at the time of presentation, after endoscopy as well 
as in follow-up period. They were sub grouped into variceal and 
non-variceal populations. Alcohol was the most common etiology 
of varices due to chronic liver disease as has been reported from 
north India and Thailand(4,21). In predicting mortality in the variceal 
group, Rockall score had the maximum AUROC 0.691; the other 
score that was found significant was AIMS65. On comparing with 
non-variceal population these scores were less sensitive and specific. 
This is in agreement with the findings of Lahiff et al.(16). It showed 
that high comorbidities, low hemoglobin, younger age and low 
systolic blood pressures are associated with worse outcomes such 
as rebleeding. In the same study, Rockall score had better predic-
tive value for rebleeding and mortality, while no patient with GBS 
of score 0 had adverse clinical outcome. This is in agreement with 
our findings where Rockall was found significant. However, Kate et 
al. from south India compared Partial Rockall, Complete Rockall, 
GBS and Modified GBS and found GBS (AUROC 0.833) as the best 
predictor(4). In the variceal bleeding group, GBS (AUROC 0.736) was 
found to be significant while clinical and complete Rockall could not 
achieve significance. This was in contrast to our study where Rockall 
achieved statistical significance while GBS did not. Another study 
on only variceal bleeding patients comparing AIMS65, GBS and 
Rockall score found similar predictive values (0.70 vs 0.64 vs 0.66) 
for mortality but, AIMS65 better (0.74 vs 0.60 vs 0.67) at predic ting 
rebleeding while GBS for need of intervention or transfusion. We 
found only Rockall and AIMS65 significant in predicting death in the 
variceal group. In predicting need of transfusion or any intervention 
GBS was significant. In another prospective study by Choe et al. 
showed variceal bleed accounted 22%, which was higher than most 
of western studies. It compared AIMS65, Rockall, GBS scores and 
found all three were statistically significant in predicting mortality 
in variceal and non-variceal bleeding (AUROC 0.705 vs 0.804, 0.665 
vs 0.661, 0.665 vs 0.679, respectively). In his study, for predicting 
rebleeding Rockall score (AUROC 0.723) performed better than 
GBS (AUROC 0.634) and AIMS65 was not found significant(22). This 
echoed similar finding to our study that AIMS65 overall is not useful 
for predicting rebleed. In overall cases, Rockall score was only found 
to be significant (AUROC 0.701) and was also recommended for 
use in their population subset in predicting mortality while GBS for 
predicting need of intervention which is in sync with our study(21,23). In 
the Italian PNED study done in over 1300 patients with non-variceal 

FIGURE 3. Showing graphs (e, f, g, h) comparing risk scores predicting mortality, rebleeding, blood transfusion, radiological or surgical intervention 
in non-variceal bleed patients.

e. f. g.

h.
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bleed, odds ratio of rebleeding were twice in patients on antiplate-
lets and anticoagulants(17). It showed that this 10 point score was 
significantly better than Rockall in predicting rebleed (AUROC 0.81 
vs 0.66). We had modified this score by removing rebleeding points 
in patients who had already suffered rebleeding. It was found to be 
statistically significant in predicting rebleed in the variceal sub-group. 

In our study serum lactate levels correlated with mortality 
risk and levels were significant in the variceal subgroup. This was 
similar to other western studies(24). Other scores validated in a few 
studies are Model for end stage liver disease (MELD) and MELD-
Na(25-28). Mortality risk is <5% with MELD<11(25). Chavez et al. 
found MELD more accurate than Rockall in predicting mortality 
while GBS as significant predictor of rebleeding(25). Turnes et al.; 
showed risk of first episode of bleeding could be minimized with 
beta blockers(28). However, a study comparing AIMS65, Rockall, 
GBS and MELD found AIMS65 in variceal population found all 
scores significant, but AIMS65(AUROC 0.808) as more accurate 
than others in predicting six week mortality(9).

Strength of the study
It is a prospective study comparing four popular scores in 

patients with bleeding varices.

Limitations of the study
It is a single centre study and needs to be validated in a larger 

population. Need of endoscopy couldn’t be assessed as all patients 
underwent endoscopy.

CONCLUSION

We conclude from our study that risk scores have lower predic-
tive potential in acute variceal bleed. Rockall score has remained 
robust in predicting mortality and rebleed. In predicting require-
ment of transfusion and intervention, GBS has remained the key 
score. For predicting all events except mortality in the variceal 
subset PNED score was significant. AIMS65 was significant in 
predicting mortality in variceal subgroup as well. High serum 
lactate levels also corroborates with mortality risk.
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RESUMO – Contexto – O sangramento varicoso permanece como importante causa de sangramento gastrointestinal superior. Vários escores são utilizados 

na estratificação do risco para sangramento não varicoso. Sua utilidade em pacientes de sangramento varicoso não é clara. Objetivo – Este estudo tem 
como objetivo comparar a probabilidade desses escores em prever vários desfechos na mesma população. Estudar característica e validar o AIMS65, 
o Rockall, a Pontuação de Glasgow Blatchford (GBS), o escore Progetto Nazionale Emorragia Digestiva (PNED), na pontuação em hemorragia 
gastrointestinal varicosa superior (UGIB) em pacientes para prever vários resultados em nossa população. Métodos – Um total de 300 indivíduos 
com UGIB foram rastreados prospectivamente. Destes, 141 pacientes com sangramento varicoso foram submetidos à avaliação clínica, hematológica 
e endoscopia tendo seus escores de risco calculados e comparados aos casos não-varicosos. Todos os casos foram acompanhados por 30 dias para 
mortalidade, necessidade de transfusão sanguínea por ressangramento ou de necessidade de intervenção radiológica ou cirúrgica. Resultados – O 
sangramento varicoso (141) foi mais comum do que não varicoso (134) e em 25 teve endoscopia negativa. No grupo varicoso, a cirrose foi a etiologia 
mais comum (85%). A distribuição da idade e do sexo foi semelhante em ambos os grupos. Presença de vômito colorido em borra de café (P=0,002), 
sangramento indolor (P=0,001), edema (P=0,001), ascite (P=0,001), hemoglobina <7,5 GMS (P<0,001), pH <7,35 (P<0,001), nível de bicarbonato 
sérico <17,6 mmol/L (P<0,001), albumina sérica <2,75 GMS% (P<0,001), contagem plaquetária <1,2 Lacs/μL (P<0,001), INR elevada 1,35 (P<0,001), 
Bun >25 mmol/L (P<0,001) e estado ASA (P<0,001), lactato elevado >2,85 mmol/L (P=0,001) foram significativos. Entretanto, nenhum fator foi 
encontrado como significativo na análise multivariada. Rockall foi significativo em prever a mortalidade e ressangrar. O AIMS65 também foi signif-
icante na predição da mortalidade. O GBS foi significativo na predição de transfusão sanguínea e necessidade de intervenção. O escore de PNED foi 
significante em todos os eventos, exceto mortalidade. Conclusão – Todos os quatro escores apresentaram menor potencial preditivo na predição de 
eventos em sangramento varicoso. Entretanto, o AIMS65 e o escore de Rockall foram significantes na predição da mortalidade, enquanto o GBS na 
predição da necessidade de transfusão e intervenção. O escore de PNED foi significante em todos os eventos, exceto mortalidade.

DESCRITORES – Trato gastrointestinal superior. Varizes esofágicas e gástricas. Endoscopia. Valor preditivo dos testes. Confiabilidade dos dados. 
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INTRODUCTION

The prevalence of severe obesity has increased in western coun-
tries(1). Excess adipose tissue accumulation culminates in enlarged 
waist circumference(2), which is a consequence of any weight gain. 
Indeed, Wang et al.(3) reported that fat accumulates mainly in the 
trunk, regardless of the body mass index (BMI). There are many 
methods to evaluate the body composition, but it is challenging in 
the obese people(4). The bioelectrical impedance analysis method 
for body composition assessment in the severely obese people is 
limited by the lack of population specific equations; it gives a rough 
estimate of total body adipose tissue share(5). Underwater weigh-
ing, which is based on the different densities of adipose tissue and 
lean tissue, is assumed to be the gold standard for determination 
of percent body fat(5). Discomfort, apprehension about being tested 
in the water tank, inability to perform the maneuvers required for 
satisfactory testing are common problems with this test in obese 
people(4). Imaging techniques used to quantify adipose tissue are 
magnetic resonance imaging, computerized tomography and dual 
energy X-ray absorptiometry (DXA)(5). Magnetic resonance imag-
ing is useful for severely obese people, because the radio frequency 
used can penetrate large amount of adipose tissue(4). However, a 
limitation of magnetic resonance for examination of obese subjects 
is the relatively small open bore of the imagers, which is about 60 
cm for most of  the devices(5). Computerized tomography also is 
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used to determine body fat distribution in the visceral and subcu-
taneous depots(4). Exposure to ionizing radiation and high cost of 
computerized tomography scanning to assess body fat make this 
approach infeasible(6). Measuring the waist circumference (WC) 
is a convenient, simple and inexpensive means to evaluate this 
enlargement. To obtain WC, it is necessary to place an inextensible 
measuring tape all around the abdomen, midway between the top 
of the hip bone and the bottom of the ribs, after expiration(7). This 
measurement aids assessment of  body composition by indirect 
determination of abdominal fat(8) and it offers advantages in terms 
of its ease, precision and execution of the method(9).

However, anthropometric assessments are often very difficult 
to perform in obese individuals(4). The WC is usually performed 
at the level of the umbilicus, because to identify the top of the hip 
bone and the bottom of the ribs may be very difficult. In addition, 
the drooping abdominal fat may also make it difficult to measure 
WC. The present study aimed to investigate the sensitivity and 
applicability of additional measurements in the abdominal region 
to evaluate the body composition of obese women.

METHODS

Participants
This cross-sectional study included 30 obese women with mean 

age 39.4±6.3 years; mean educational level 9.5±3.7 years; mean 
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number of children 2.2±1.3; mean height 157.2±4.96 cm and mean 
BMI 37.3±4.4 kg/m², inpatients of the Clinical Hospital, Ribeirão 
Preto Medical School, University of São Paulo (HCFMRP-USP). 
Based on their BMI, 11, 12, and 7 (37, 40, and 23%, respectively) 
those women exhibited obesity levels I, II, and III, respectively; 
one of them presented with BMI higher than 50 kg/m2. The ex-
clusion criteria included: weight above 130 kg, which would limit 
DXA performance; pregnant women or women with suspected 
pregnancy; cardiovascular, lung, kidney, liver, or gastrointestinal 
diseases; diabetes mellitus; women on birth control pills; or who 
had undergone examinations of the digestive and urinary systems 
involving contrast agents during the previous two weeks. These 
exclusion criteria were adopted because, under such conditions, 
changes in body composition influencing bioimpedance results 
could occur.

This investigation was approved by the Research Ethics Com-
mittee of the Hospital of Ribeirão Preto Medical School. 

Anthropometric and body composition analysis
Weight, BMI, WC at three different points; total and trunk 

segmental bioelectric impedance (BIA)(10); and dual X-ray absorp-
tiometry (DXA) were measured. The weight was measured on a 
300 kg capacity electronic scale in the morning, after fasting and 
voiding of the bladder; participants wore light clothes. A two-meter 
metallic inextensible measuring tape was employed to measure WC. 
Three WC measurements were standardized: WC1, WC2, and WC3, 
were measured at the umbilical scar and at 8 and 16 cm above the 
umbilical scar, respectively, with the measuring tape placed around 
the waist. Measures were taken in standing position.

The golden standard method DXA was employed to assess 
body composition (fat mass, free fat mass, body fat percentage, and 
trunk fat percentage; the Hologic 4500W apparatus was used in this 
case (Waltham, MA, USA). For this examination, participants wore 
a hospital gown and laid in the supine position, in the absence of 
metals, to have their whole body area scanned. Total and trunk bio-
electric impedance analysis were conducted using the Biodynamics 
BIA 450 apparatus, after 12-h fasting. In this case, the participants 
also lied in the supine position, with legs spread apart and both 
arms positioned in parallel, away from the trunk; participants wore 
light clothes, but no shoes or socks. Trunk segmental BIA analysis 
involved the positioning of a receptor electrode in the medial line 
of the proximal thigh, in the same plane as the intergluteal cleft; the 
source electrode was placed 5 cm away from the receptor electrode. 
The other receptor electrode was positioned on the manubrium, 
while the source electrode was placed on the anterior median line 
of the neck, 5 cm away from the skull. The trunk length was also 
measured, as described by Baumgartner et al.(10). To determine 
the compartments in the trunk segment, the equations reported 
in Baumgartner et al.(10) were employed (TABLE 1).

Statistical analysis
Pearson correlation (r) was calculated using the software 

SAS® 9.2(11). The significance level was set at 95% (P<0.05). To 
interpret the Pearson correlation, the following “r” values were 
considered: 0.10<r≤0.39, poor correlation; 0.4<r≤0.69, moderate 
correlation; 0.70<r≤0.89, strong correlation; and 0.9<r≤10, very 
strong correlation(12).

RESULTS

TABLE 2 shows the characteristics of the study population. 
Anthropometric measures of body weight, BMI, total and segmen-
tal bioelectric impedance of the trunk, abdominal circumference 
(WC, WC1, WC2) and determination of percentage of fat by DXA 
were performed.

TABLE 1. Equations for calculating fat mass (%) and fat-free mass (kg) 
for females.

Parameter Equation

Fat mass (%) 17.26 + [7.39 x (body weight x trunk 
strength / trunk length2)]

Fat-free mass (Kg) 15.9 + 0.153 x trunk length2 / impedance 
index *

* Impedance index = height (cm) 2 / total resistance.

TABLE 2. Characteristics of the study population.

Parameter Average ± SD
Age (years) 39.4 ± 6.3
Weight (kg) 92.17 ± 11.75
Stature (m) 1.57 ± 0.05
BMI (kg/m2) 37.31 ± 4.37

Abdominal 
Circumference

WC (cm) 111.83 ± 11.85
WC 1 (cm) 104.16 ± 12.11
WC 2 (cm) 98.67 ± 8.7

Total BIA
FM (kg) 37.17 ± 7.45
FFM (kg) 55.00 ± 5.03

%GC 40.03 ± 3.27

Total DXA
FM (kg) 40.50 ± 7.71
FFM (kg) 51.67 ± 6.22

%BF 43.73± 4.44

Trunk BIA
FM (kg) 23.13 ± 0.84
FFM (kg) 44.08 ± 3.28

%TF 25.40 ± 2.61

Trunk DXA
FM (kg) 18.69 ± 3.43
FFM (kg) 24.79 ± 3.18

%TF 42.81 ± 4.78
WC: waist circumference measured at the umbilical scar; WC1: waist circumference 8 cm 
above WC; WC2: waist circumference 16 cm above WC; FM: fat mass; FFM: free fat mass; 
%BF: body fat percentage; %TF: trunk fat percentage.

For total DXA, the present study found strong to moderate 
correlation between the three WC measurements and fat mass 
(FM), free fat mass (FFM), and percentage of fat mass (%BF). The 
exception was the correlation between WC3 and %FM (TABLE 
3). As for total BIA, FM, FFM, and %BF they correlated strongly 
and moderately with WC1, WC2, WC3, and their sum (TABLE 3). 

With regard to correlations between measurements and meth-
ods to evaluate trunk segmental body composition, all the WC 
measurements and their sum correlated strongly and moderately 
with FM, FFM, and %TF measured by trunk DXA. The excep-
tion was a weak correlation between WC3 and FFM measured by 
DXA (TABLE 4). WC measurements and their sum correlated 
moderately with FM measured by BIA. With respect to FFM and 
%TF measured by trunk BIA, they correlated inversely with WC 
measurements (TABLE 4). 
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Correlation analysis between the methods total BIA and total 
DXA revealed very strong correlation (r=0.90, P<0.001), strong 
correlation (r=0.84, P<0.001), and moderate correlation (r=0.54, 
P=0.002) for FM, FFM, and %BF, respectively. In the case of the 
correlations between trunk BIA and trunk DXA, results evidenced 
strong correlation for FM (r=0.70, P<0.001), and inverse, weak corre-
lation for both FFM (r= -0.22, P=0.24) and %TF (r= -0.08; P=0.65).

DISCUSSION

Weight gain and excess adipose tissue accumulation modify 
the body shape, which hampers the measurement of parameters 
that help evaluate the nutritional status of obese individuals(13). In 
this connection, the present cross-sectional study aimed to verify 
accuracy of the waist measurements proposed. The main result of 
this investigation was that WC1, WC2, WC3, and their sum cor-
related strongly and moderately with the parameters FM, FFM, 
%BF, and %TF obtained by total and trunk DXA. Therefore, 
anthropometric measurements, especially waist circumference 
(WC1, WC2, and WC3), may constitute a sensitive tool to estimate 
body composition in obese subjects. Wang et al.(3), Tian et al.(13) and 
Matsushita et al.(14) also reported that waist circumference corre-
sponds to adipose tissue accumulation in severely obese subjects. 
Hence, WC represents an inexpensive and easily available tool in 
the clinical setting, as opposed to BIA (a method with intermediate 
costs)(15) and DXA (which is not easily available and is expensive, 
despite being the golden standard to assess body composition)(16). 

A study(17) that investigated different anthropometric indicators 
to identify areas of  high visceral fat in postmenopausal women 
has shown that these indicators can replace more sophisticated 

exams. A recently developed populational study(18) to investigate 
the effect of body weight, waist circumference and their changes 
in cardiovascular mortality (among other causes) has shown that 
weight loss and waist reduction are significantly associated with 
long-term mortality risk.

Bearing in mind that excess adipose tissue accumulation hinders 
(i) identification of the anatomical points and (ii) stabilization of 
the measuring tape around the waist(19), alternative measurements 
in this region can help reduce the possible errors underlying the 
nutritional assessment of obese individuals. In the present study, 
WC1, WC2, WC3, and their sum correlated strongly and moderately 
with total and trunk DXA. Thus, these measurements constitute 
an alternative approach in situations where excess abdominal fat 
prevents measurements of anthropometric parameters. 

Different waist measurements and their relationship with trunk 
or total body adipose tissue have long been explored. Wang et al.(20) 
used four waist measurements, all recommended by international 
guidelines, to study a population of men and women with different 
ethnic backgrounds. All the four measurements started at a certain 
anatomical bone point in the abdominal region(20). Nonetheless, 
these reference bone points are not easily accessible in the case of 
obese subjects. In this work, we proposed using metric reference 
points to obtain WC2 and WC3, measured from the less complex 
umbilical scar for WC1. This helped to overcome the aforemen-
tioned difficulties and facilitated assessment of obese individuals. 
Measurements are also age dependent. In the case of older patients, 
abdominal mass tends to concentrate in lower positions, below the 
umbilical scar. Measurements above the umbilical scar are intended 
to provide other measures that can detect variations of abdominal 
mass in lower positions.

TABLE 3. Correlation between each waist circumference and total body composition methods, and correlation between the sum of waist circumferences 
and total body composition methods.

Total DXA Total BIA

FM FFM %BF FM FFM %BF

r P-value r P-value R P-value r P-value r P-value r P-value

WC1 0.74 <0.001* 0.54 0.002* 0.43 0.018* 0.76 <0.001* 0.66 <0.001* 0.64 0.001*

WC2 0.70 <0.001* 0.43 0.016* 0.44 0.014* 0.71 <0.001* 0.56 0.001* 0.62 <0.001*

WC3 0.68 <0.001* 0.50 0.005* 0.36 0.053 0.73 <0.001* 0.57 0.001* 0.64 <0.001*

Sum of WC 1, 2 and 3 0.74 <0.001* 0.51 0.004* 0.43 0.020* 0.77 <0.001* 0.62 <0.001* 0.66 <0.001*

WC1: waist circumference measured at the umbilical scar; WC2: waist circumference measured 8 cm above the umbilical scar; WC3: waist circumference measured 16 cm above the umbilical 
scar; FM: fat mass; FFM: free fat mass; %BF: percentage of body fat. *Significant statistical difference (P<0.05).

TABLE 4. Correlation between each waist circumference and trunk segmental body composition methods, and correlation between the sum of waist 
circumferences and trunk segmental body composition methods.

Trunk DXA Trunk BIA

FM FFM %TF FM FFM %TF

r P-value r P-value r P-value r P-value r P-value r P-value

WC1 0.80 <0.001* 0.55 0.002* 0.42 0.02* 0.56 0.001* -0.09 0.64 -0.72 <0.001*

WC2 0.78 <0.001* 0.43 0.020* 0.47 0.01* 0.58 0.001* -0.16 0.39 -0.60 <0.001*

WC3 0.75 <0.001* 0.51 0.003* 0.37 0.04* 0.55 0.002* -0.14 0.45 -0.63 <0.001*

Sum of WC1, 2, and 3 0.81 <0.001* 0.51 0.003* 0.44 0.01* 0.59 0.001* -0.14 0.47 -0.68 <0.001*

WC1: waist circumference measured at the umbilical scar; WC2: waist circumference measured 8 cm above the umbilical scar; WC3: waist circumference measured 16 cm above the umbilical 
scar; FM: fat mass; FFM: free fat mass; %TF: percentage of trunk fat; *Significant statistical difference (P<0.05).
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The importance of  the present study is also justified by the 
need for other measures, due to the difficulties of measurements 
involving the abdomen in patients with a larger quantity of body fat. 

As to the reliability of the different methods used to evaluate 
obese subjects, the present investigation found good correlation 
between total DXA and total BIA for the parameters FM, FFM, 
and %BF. However, trunk DXA and trunk BIA did not correlate 
satisfactorily. When reviewed individually, WC1, WC2, and WC3 
strongly and moderately correlated with trunk DXA parameters, 
but FFM and TF% did not correlate with trunk BIA parameters. 
Jiménez et al.(21) developed equations to estimate total and segmen-
tal body composition in severely obese Caucasians. They used eight-
electrode mono-frequency BIA and DXA as the reference method 
to assess a sample consisting of 159 adults. Their findings revealed 
that BIA overestimated FFM as compared to DXA. In addition, 
these authors indicated that body segment FM correlated weakly 
with values determined by DXA. Other studies have used different 
BIA devices to assess total and segmental body composition. Their 
authors compared BIA with other methods of body composition 
analysis and detected discrepancies in BIA analyses(22-25). By inves-
tigating common methods of body composition assessment such 
as DXA and BIA, Tinsley, 2017(26), pointed out that the degree of 
disagreement between DXA and BIA varies substantially based 
on gender and body size.

Some of  the limiting factors of  applying BIA to evaluate 
obese and severely obese subjects are as follows: (i) the predictive 
equations usually target eutrophic individuals(27,28), (ii) obese indi-
viduals have a particular body shape, and (iii) obese individuals 
have altered body water distribution as compared to eutrophic 
subjects(27,29,30). 

In the study of  Wang et al., 2018(31), which evaluated the 
body composition accuracy by multiple frequency bioimpedance 
compared to dual energy X-ray absorptiometry (DXA) in obese 
adults, the authors found that the analysis by bioimpedance under-
estimated the percentage of body fat in men, but overestimated it 
in women. In addition, this analysis may require correction in the 
estimation of body composition in obese adults.

Therefore, BIA, especially trunk segmental BIA, is probably 
more complex to perform in obese individuals, because it requires 
electrodes repositioning(10). Moreover, compared with DXA, trunk 
BIA provides less accurate trunk composition analysis in obese 
individuals. In our study, we found that WC1, WC2, and WC3 
correlated well with trunk DXA, so we believe that these meas-
urements constitute an efficient and accurate means to obtain the 
central segmental evaluation of obese women. The measurements 
are important as they can better represent the areas of greater fat 
concentration and the shape of the body that are associated with 
the risk. These measures do not apply to the diagnosis of degrees 
of  obesity. A study investigating waist circumference (WC) and 
the visceral fat area in overweight and obese adults has shown 
that WC can be a moderate predictor of visceral fat and provides 
a feasible measure for estimating glucose metabolic risks(32). The 
difficulties in performing measurements and evaluation of body 
composition, in obesity, increase with increased body volume and 
with the specifics of body shape. The follow up of changes in body 
shape associated with weight gain that reflect body composition 
with metric tape measurements, could facilitate the monitoring 

of nutritional status. It is important to emphasize the importance 
of additional measures that can help monitor shape and weight 
gain, reflecting body composition, as shown in other studies in the 
relevant literature, such as body adiposity index(33). Another point 
to be highlighted is the concern in connection with shape, weight 
and clinical implications; these are aspects; which have been studied 
by our research group(34-37).

In the case of obese women, the present results demonstrated 
that the proposed measurements (WC2, WC3, and the sum of 
three abdominal points) strongly correlate with body composi-
tion parameters assessed by trunk and total DXA. Hence, these 
measurements are good indicators of trunk and body fat, and are 
even more satisfactory than total and segmental BIA parameters, 
because they exhibit better correlation in the golden standard 
method (DXA). These waist circumference measurements may 
provide more accurate evaluation, especially in the case of body 
shapes modified by fat accumulation in the abdominal region and 
gravity effects. The differential of the present study is to propose and 
to have available simplified and low cost measures that bring more 
information about the distribution of abdominal fat and obesity 
of these patients. This investigation may reinforce the importance 
of monitoring weight gain associated with body shape, with the 
proposed measures. The study needs to be expanded to include 
patients of different ages, heights, and BMI ranges.

Limitations of the study
The study cross-sectional design and sample size can be conside-

red as limiting factors. Another factor to be considered is the fact 
that cut-off  points were not considered in the present study so that 
the anthropometric measurements could reflect the abdominal fat 
accumulation levels. Therefore, other investigations are necessary 
in order to further explore this relationship. Another limitation is 
the fact that patients’ height was not standardized, as this criterion 
would greatly limit the study sample size.
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RESUMO – Contexto – O acúmulo de tecido adiposo excessivo no ganho de peso se dá em maior proporção no segmento do tronco, leva à alteração dos 

formatos corporais dificultando a tomada de medidas antropométricas, em especial a circunferência abdominal (CA). Objetivo – Avaliar a sensibili-
dade de medidas adicionais na região abdominal, considerando cada medida individualmente e sua somatória, e a aplicabilidade dessas medidas na 
avaliação da composição corporal de mulheres obesas. Métodos – Foram avaliadas 30 mulheres com idade entre 20 e 50 anos e IMC acima de 30 kg/
m² com a realização de três medidas de CA denominadas: CA1 padronizada na cicatriz umbilical, CA2 a 8 cm acima da cicatriz umbilical e CA3 a 
16 cm acima da cicatriz umbilical. Foi avaliada a correlação (r) destas medidas antropométricas e de sua somatória com os parâmetros massa gorda 
(MG), massa livre de gordura (MLG), porcentagem de gordura corporal (%GC) e do tronco (%GT) obtidos por impedância bioelétrica (BIA) total 
e segmentar do tronco e por absorciometria de raios-X de dupla energia (DXA) total e do tronco, como padrão ouro. Resultados – As medidas CA1, 
CA2, CA3 e a somatória das três tiveram correlação forte e moderada com os parâmetros MG, MLG e %GC tanto para BIA total como para DXA 
total e DXA do tronco. Conclusão – Os resultados deste estudo mostram forte correlação entre a soma das medidas de três pontos no abdome com 
DXA de tronco e total, em mulheres obesas, sugerindo serem estas medidas, um bom indicador de gordura corporal e de gordura da região do tronco, 
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dimensional. Impedância elétrica.
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INTRODUCTION

The greatest source of  postoperative biliary injuries is chol-
ecystectomy, whether open or laparoscopic. The incidence in open 
cholecystectomy ranges between 0.2% and 0.3%, and in laparo-
scopic approach the incidence range between 0.3% and 0.6%(1). Bile 
duct injuries is a life-threatening complication that require proper 
management to prevent the onset of negative outcomes(2). The two 
most common factors related with these injuries are cholecystitis 
and misperception or inexperience of the surgeon(1). Patients may 
experience repeated episodes of cholangitis, secondary biliary cir-
rhosis, end-stage liver disease and death(3).

Successful management of these patients requires careful plan-
ning. Treatment options include endoscopic retrograde cholangio-
pancreatography (ERCP), percutaneous biliary intervention, biliary 
reconstruction, hepatic resection and liver transplantation(1). Some 
factors that could negatively influence post-operative outcomes in 
repair surgery are the delay in correct diagnoses, the elapsed period 
between the time of bile duct injury and referral and the repair in 
specialized center (associated with higher success hates)(4).

Liver transplantation can be performed acutely for iatrogenic 
biliary injury when it is associated with major vascular lesions and 
the patients presents with acute liver failure. It can also be done 
for patients who develop portal hypertension or secondary biliary 
cirrhosis (SBC) as a result of longstanding biliary obstruction(1).
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METHODS

This was a retrospective single center study. Between January 
2002 and December 2018, 1662 liver transplantations were per-
formed by our team in a tertiary hospital in Northeast of Brazil. 
Of this, 12 (0.72%) liver transplantations had the indication for 
secondary biliary cirrhosis (SBC) and 10 (0.60 %) of them second-
ary to iatrogenic bile ducts injuries due cholecystectomies. 

After the study was approved by the Ethics Committee of our 
Institution, medical records of  the 10 patients undergoing liver 
transplantation for bile duct injury after cholecystectomy were 
reviewed in this study. Analyzed data included gender, age, type 
of initial surgery, time of diagnosis, number of previous surgeries 
before liver transplantation (including endoscopic and/or radiologi-
cal procedures), indication for liver transplantation, time in waiting 
list, model for end-stage liver disease (MELD) score at the time of 
transplantation and course and outcome of liver transplantation. 
Data were compared with those of other transplants performed 
in the same institution previously published. 

RESULTS

Between January 2002 and December 2018, 1662 liver trans-
plantations were performed in our service. Of these, 12 (0.72 %) 
liver transplantations had the indication for secondary biliary cir-
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rhosis (SBC) and 10 (0.60 %) of them secondary to iatrogenic bile 
ducts injuries due cholecystectomies. Nine patients were women, 
and the median time in waiting list was of 222 days. Patients were 
listed for transplantation between 4 and 33 years after the initial 
surgery with a median time between cholecystectomy and inclusion 
in waiting list of 139.9 months. 

Cholecystectomy was performed by open approach in eight 
(80%) cases and by laparoscopic approach in two (20%) cases, and 
in one case the operation was converted to open procedure due 
the identification of the iatrogenic bile duct injury. The patients 
underwent an average of 3.5 surgeries and procedures (range: 2–8) 
related to this complication before liver transplantation. None of 
the patients underwent primary surgical repair in our service, having 
been referenced only after the development of cirrhosis. The mean 
MELD score at the time of liver transplantation was 19.1, ranging 
from 10 to 25 (TABLE 1).

The indication of liver transplantation was SBC in all ten pa-
tients. Liver transplantation was realized with a full-size deceased 
donor graft with the piggyback technique in all cases. Biliary recon-
struction was realized with a Roux-en-Y hepaticojejunostomy in 
nine cases (90%) and a duct-to-duct anastomosis in one case (10 %).

Mean operative time was 447.2 minutes, ranging from 300 to 
585 minutes. The median red blood cell transfusion was 3.4 units 
per patient (range: 0–8) and the median use of fresh frozen plasma 
was 2.22 units. We use an autologous blood recovery system (Cell 
Saver) in five of the patients. In one patient, medical record of these 
data above were not possible to be recovered. 

Three patients died within 30 days of liver transplantation, all in 
the first post-operative day, in one of those the cause was primary 
non-function of the graft and in the others were bleeding due to 
postoperative coagulation disorder. The median hospital stay for 
the others seven patients was 13.4 days (range: 7–21).

The diagnosis of cirrhosis was confirmed by pathological ex-
amination of the explanted organs. In one case, there was a 2 mm 
diameter hepatocellular carcinoma. 

DISCUSSION

The leading cause of  iatrogenic bile duct injury is still chol-
ecystectomy, despite being one infrequent complication of  this 
surgery, which can be explained by the high number of  realized 
procedures(1). The laparoscopic approach specially at the beginning 

TABLE 1. Characteristics, treatment and outcome of patients with bile duct injury after laparoscopic and open cholecystectomy.

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9 Patient 10

Patient age at time 
of LT 30 37 56 65 68 49 40 37 48 45

Type of initial 
surgery

Open 
cholec

Open 
cholec

Open 
cholec

Lap 
cholec

Open 
cholec

Lap – 
Convert

Open 
cholec

Open 
cholec

Open 
cholec

Open 
cholec

Number of 
interventions 
before LT

8 4 2 2 2 5 4 3 5 2

Gender F F F F F F F F F M

Time from BDI 
and LT (months) 156 48 50 84 108 71 396 102 168 216

Time waiting in 
list for LT (days) 199 72 257 380 100 984 90 23 88 31

MELD score in LT 13 21 18 23 21 18 10 22 20 25

Blood transfusion 
(RBC units) 3 5 7 8 1 0 0 3 4 3

Durantion of LT 
(min) 455 520 540 300 415 440 440 330 585 447

Type of biliary 
reconstruction 
during LT

RYHJ RYHJ RYHJ
Duct-

to-duct 
anast

RYHJ RYHJ RYHJ RYHJ RYHJ RYHJ

Discharge (days 
after surgery) 10 Death Death 18 7 8 20 10 21 Death

LT: liver transplantation; MELD: model for end-stage liver disease; RBC: red blood cell; RYHJ: Roux-en-Y hepaticojejunostomy.
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of its use was associated with an increase in the incidence of bile 
duct injuries, however there has been a decline in this lesions as 
surgeons gained more experience with laparoscopic surgery(5). The 
incidence in laparoscopic cholecystectomy range between 0.3% and 
0.6%, which is similar to open approach, where it ranges between 
0.2% and 0.3%(1).

The bile duct injury is one of the most serious complications 
of cholecystectomy and patients may develop recurrent pyogenic 
cholangitis, secondary biliary cirrhosis, end-stage liver disease and 
even death(2,3). Correct initial management is essential and requires 
careful planning, ideally with a multidisciplinary team with expe-
rience in complex hepatobiliary surgery. Some factors that could 
negatively influence post-operative outcomes in repair surgery are 
the delay in correct diagnoses, coexistence of vascular injury, pres-
ence of biliary peritonitis at the time of repair, level injury at or 
above the biliary confluence, the elapsed period between the time 
of bile duct injury and referral and the repair in specialized center 
(associated with higher success hates)(2,4). Before any intervention, 
the type and extent of biliary injury must be completely defined, 
usually with imaging tests. Treatment options include endoscopic 
retrograde cholangiopancreatography (ERCP), percutaneous 
biliary intervention, biliary reconstruction, hepatic resection and 
liver transplantation(1,4).

Liver transplantation is an exception treatment and is realized in a 
rate of 0.8% in iatrogenic bile duct injuries after cholecystectomy(6). It 
can be performed in two main situations in the bile duct injury: in an 
acute scenario and in a chronic scenario. It can be done in acute liver 
failure, due to massive liver necrosis, which is usually secondary to a 
devastating combined vascular (hepatic artery and portal vein) and 
biliary injury. Although liver transplantation is rarely successful in 
these cases, mainly because of the severe clinic conditions and septic 
complications, it can be the only treatment option(1,2,4).

The most common indication for liver transplantation for 
this patients occurs in a chronic scenario, after the progression to 
secondary biliary cirrhosis with associated liver failure, with or 
without portal hypertension(1,4,7,8). Negi et al. have shown that the 
average interval at witch biliary obstruction results in periportal 
fibrosis, severe fibrosis and cirrhosis was 4, 22 and 62months, 
respectively(9). The transplantation on this occasion has a greater 
technical complexity, when compared with the transplants for 
other causes, since patients commonly underwent multiple complex 
surgical procedures in the past. Therefore, many adhesions should 
be expected in these cases, which, when combined with the pres-
ence of portal hypertension, increase surgical time and bleeding 
even when transplant is performed by experienced surgeons. This 
may be evidenced by longer surgical times, greater use of  blood 
products and increased perioperative mortality when compared 
with transplantations due to cirrhosis of  other etiologies. Their 
prognosis, however, is similar to that of patients transplanted for 
other indications after they pass post-operative period(2,4,6,10).

Ardiles et al.

 

analyzed their experience using liver transplanta-
tion as a definitive treatment for bile duct injuries, and although 
there was no intraoperative mortality, four patients died during 
the first month after liver transplantation, and another four died 
in the late postoperative period. The authors reported a higher 
rate of  major post-operative complications (52%) in the second-
ary biliary cirrhosis group, according to the Clavien classification, 
compared with other etiologies(4). Addeo et al.(11) reported that 
the mortality rate for this indication was as high as 61%, and half  
of  the patients died in the immediate post-operative period. This 

showed that liver transplantation for bile duct injuries is associ-
ated with high mortality and morbidity rates. The mortality rate 
approached 35%, and the morbidity ranged from 60% to 100%(11). 
Comparing the patients submitted to liver transplantation for 
SBC with all other causes of  hepatic insufficiency in our service, 
we can find out that the use of  red blood cell transfusion (3.44 
versus 1.01), cell saver (used in 55.55% versus 46.4%) and fresh 
frozen plasma transfusion (2.22 versus 1.01) was higher in the 
first group (TABLE 2)(12).

TABLE 2. Characteristics of blood products.

Units SCB All causes transplants

RBC 3.44 1.01

Cell saver 55.55% 46.4%

FFP 2.22 1.01

RBC: red blood cell; FFP: fresh frozen plasma; SCB: secondary biliary cirrhosis.

To the best of our knowledge, this is one of the largest single 
center series of  transplanted patients for bile duct injury after 
cholecystectomy. In our casuistry, none of the patients was trans-
planted in an acute scenario for acute liver failure. We noticed that, 
contrary to what has been observed in other series, most of our 
patients (approximately 80%) were initially submitted to an open 
cholecystectomy. One possible explanation is the fact that we are 
in a poor country, where laparoscopy surgery is not easily available 
and is realized mainly in reference centers, which house the most 
experienced surgeons.

Another disparity in our series was the average interval of ap-
proximately 140 months between bile duct lesion and transplanta-
tion, which can be explained by the poor condition of the public 
health system, which leads the patient to be referenced only later.

CONCLUSION

Although the liver transplantation is an extreme treatment 
for an initial benign disease, it has its well-defined indications in 
treatment of  bile duct injuries after cholecystectomy, either in 
acute or chronic scenario. Referencing such patients for advanced 
hepatobiliary surgery and liver transplantation centers should not 
be delayed, since treatment may provide long-term survival and 
good quality of life.
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RESUMO – Contexto – A lesão da via biliar é uma complicação que pode ameaçar a vida e que requer manejo adequado para prevenir o aparecimento de 

desfechos negativos. Os pacientes podem apresentar episódios repetidos de colangite, cirrose biliar secundária, doença hepática terminal e até mesmo 
morte. Objetivo – Avaliar a experiência de um único centro em transplante hepático secundário a lesão iatrogênica de via biliar pós-colecistectomia e 
fazer uma revisão de literatura. Métodos – Este foi um estudo retrospectivo de um único centro. Dos 1662 transplantes de fígado, 10 (0,60%) foram 
secundários a lesões iatrogênicas das vias biliares devido à colecistectomias. Os prontuários médicos desses pacientes foram revisados neste estudo. 
Resultados – Nove dos dez pacientes eram mulheres; o tempo médio em lista de espera de transplante e entre colecistectomia e inclusão na lista de 
espera foi de 222 dias e de 139,9 meses, respectivamente. A colecistectomia foi realizada por abordagem aberta em oito (80%) casos e por abordagem 
laparoscópica em dois (20%) casos. Os pacientes foram submetidos a uma média de 3,5 cirurgias e procedimentos antes do transplante de fígado e a 
reconstrução biliar foi realizada com hepaticojejunostomia em Y-de-Roux em nove (90%) casos. O tempo operatório médio foi de 447,2 minutos e a 
média de transfusão de concentrados de hemácias foi de 3,4 unidades por paciente. Mortalidade no primeiro mês foi de 30%. Conclusão – Embora 
o transplante de fígado seja um tratamento extremo para uma doença inicialmente benigna, ele tem suas indicações bem definidas no tratamento de 
lesões biliares após colecistectomia, seja em um cenário agudo ou crônico.

DESCRITORES – Transplante de fígado. Colecistectomia. Ductos biliares. Cirrose hepática biliar.
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INTRODUCTION

Irritable bowel syndrome (IBS) constitutes a recurring function-
al disorder whose diagnosis is made from the Rome IV criteria based 
on the frequency and duration of manifestations of symptoms in 
the absence of detectable organic causes(1-3). The presence, mainly 
of abdominal pain, alterations of intestinal habits (diarrhea and/or 
constipation), distension, and swelling make up the symptomatic 
frame, however, it is not specific to IBS(4). The pathophysiology of 
IBS is complex and multifactored, involving acute intestinal motor 
response, immunological mechanisms, visceral hypersensitivity, 
psychological stress, and changes in enteric nervous system/central 
nervous system interactions(5).

 There is also an important association between IBS and adverse 
reactions to certain foods; studies have shown that food intolerance 
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substrate. Objective – The present work aims to verify the prevalence of lactose intolerance in university students, presenting gastrointestinal symp-
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participated by responding to a form. Those with abdominal pain were referred for anti-parasite treatment in order to exclude intestinal parasites as 
a secondary cause. Subsequently, using the hydrogen breath test, bacterial overgrowth was investigated, and if  negative, lactose intolerance testing 
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Of the total of students researched (n=124), 7 were excluded because they did not completing all study phases. From those 117 individuals effectively 
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least one gastrointestinal symptom among those presenting intolerance (100%), and those not presenting intolerance (42.2%) was found (P=0.002).  
In addition to abdominal pain (100%) (P<0.001), the most recurrent gastrointestinal symptom in the lactose intolerant students was the distension/
flatulence (62.5%) (P=0.026). In relation to life habits and food patterns, there was no statistical difference between lactose tolerant and intolerant 
individuals, or for symptom frequencies. The more advanced students, completing more periods towards graduation, demonstrated more occurrences 
of gastrointestinal symptoms, yet without presenting significant statistical discrepancies. Conclusion – In view of the test sample quantity (n=21), a high 
prevalence of lactose intolerance (6.8%) in the academic environment, with epidemiological characteristics compatible to those found the literature is 
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is more prevalent in patients with IBS than in controls. However, a 
causal relationship for this association has not yet been proved(6,7). 
It is worth pointing out however that individuals with IBS present 
changes in intestinal motility and visceral sensibility, and the re-
percussions of poor digestion of certain foods are possibly more 
intense in patients with this syndrome(6).

Carbohydrate intolerance, in particular lactose, affects ap-
proximately 80% of the world’s population; it is quite prevalent 
in the Brazilian population(8). Affected individuals present many 
complaints, including abdominal pain, diarrhea, nausea, increased 
peristalsis, meteorism, flatulence and abdominal distension. The 
presentation of symptoms is similar, sometimes being unspecific, 
or indistinguishable from IBS, which makes it either difficult to 
diagnose, under diagnosed, or diagnosed late(9). It is noteworthy 
that an unbalanced diet, and life habits with too much consump-
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tion of lactose-rich products, associated with changes in intestinal 
microbiota, accentuates intolerance causing grievances to the life 
quality of individuals. In certain situations, enzyme decreases occur 
and the non-digestion of food generates the symptomatology. The 
un-metabolized food portion reaches the large intestine where the 
bacteria produce hydrogen(7,10). 

The detection of increased values of exhaled hydrogen, through 
the breath test, is a non-invasive first-choice method for diagnosis 
of lactose intolerance (LI)(11). Although it is an indirect method, 
it presents good correlation with intestinal lactate levels and has 
both significant sensitivity (80% to 92.3%) and specificity (69% to 
100%)(12). It is worth pointing out that the reliability of the examina-
tion may be affected by factors that interfere with elimination of hy-
drogen in the exhaled air, generating false-positive or false-negative 
results. Such factors include recent use of antimicrobials, absence 
of  non-fermenter bacterial microbiota, bacterial overgrowth in 
the small intestine, excessive methane production, alterations of 
intestinal motility, and high-fiber intake prior to examination(13).

Extrinsic factors related to LI include carbohydrate intake dos-
age, anxiety, stress and the presence of functional gastrointestinal 
disease(14). These aggravating elements are often present in the daily 
life of university students. University study, although an exciting 
milestone in the lives of young people can be stressful for some. 
This stems from the demands that each course requires, the need 
to obtain good results, personal expectations, and that often the 
student is distant from the family home(15). Thus, university student 
stress levels and eating habits are important aggravating factors for 
gastrointestinal disorders, including carbohydrate intolerance(14).

The signs and symptoms of carbohydrate intolerance can be 
avoided or mitigated with early diagnosis. Screening by means of 
a questionnaire, and subsequent realization of the hydrogen breath 
test by medical students presenting gastrointestinal symptoms 
suggestive of IBS, might lead to a more satisfactory prognosis. As 
a result, the present work aimed to verify the prevalence of LI in 
students that already present gastrointestinal symptoms suggestive 
of IBS, differentiating and enabling therapeutic intervention for a 
potential improvement in the quality of life for these academics.

METHODS

Number of participants
The research obtained the participation of 117 student volun-

teers from the medical school of the São Francisco Valley Federal 
University at the Paulo Afonso Campus /BA, aged between 18 to 
45 years.

Type of study
A cross-analytical study was carried out during the period of 

March to August of 2018.

Inclusion criteria and screening forms
The students were informed about the proposals of the project 

and signed a free and informed consent term (IC), confirming 
participation in the research according to the standards established 
by the Ethics Committee on Research (CEP). It is also emphasized 
that the study was only initiated after CEP approval under the 
registration number CAAE 70321417.2.0000.5196.

With the intention of screening those with suggestive abdominal 
symptoms for IBS, the university students who agreed to participate 
in the survey responded to a form concerning LI. The variables 

contained in the form were of demographic nature (age, gender, 
ethnicity and graduation period); related to lifestyle (smoking 
and alcohol use); predominant food consumption (fibers, meats, 
pasta and vegetables); consumption of processed foods; intestinal 
habits; feces consistency; history of food intolerance; and presence 
of gastrointestinal symptoms (abdominal pain, changes in shape 
and/or consistency of feces, frequency of evacuations, flatulence/
abdominal distension and nausea); and as to whether crises were 
associated with emotional problems and/or often resulted in miss-
ing class.

In addition, the form was theoretically based on the Rome IV 
criteria, containing the following questions: 

Whether the respondent presented recurring abdominal pain, 
at least once a week during the last three months, with a first oc-
currence at least six months ago? If  the answer was yes, three other 
questions were asked: 

1. Is this pain related to defecation (whether worsening or 
improving)?

2. Is this pain associated with change in the frequency of 
evacuations?

3. Is this pain associated with a change in the aspect of the feces?
The students who cited abdominal pain were referred to anti-

parasite treatment with nitazoxanide and subsequent breath test 
performance.

Exclusion criteria for false positives
In order to avoid false positive results related to the abdominal 

symptoms, treatment with anti-parasitic medicine was performed to 
exclude intestinal parasitoses, which can generate symptoms simi-
lar to lactose intolerance. The use of antibiotics from four weeks 
prior to the examination also constituted a criterion of exclusion, 
since it consists of bacterial overgrowth therapy, and could mask 
differential diagnosis of LI. Further, students who did not partici-
pate in all the stages of the study were excluded from the research.

Hydrogen breath test
In order to detect lactose intolerance in the students with 

suggestive abdominal symptoms, the hydrogen breath test was 
performed. Guidelines were provided to the students in preparation 
for the exam in order to ensure reliable results. The recommenda-
tions consisted in not using oral or injectable antibiotics as well as 
probiotics for the four weeks prior to the test; to not ingest milk, or 
milk derivatives, alcohol beverages, fruit juices, laxatives or high-
fiber foods for 24 hours before the test; to begin fasting 12 hours 
before the test; and to neither smoke or perform physical activity 
on the day of the exam(12).

In the beginning, while still in fasting, the students blew into a 
portable (Gastro + Gastrolyzer®) device to obtain exact hydrogen 
measurements in parts per million (ppm), from the breath expired. 
Possible presence of bacterial overgrowth must be excluded before 
carrying out the lactose breath test. Therefore, after in-fast collec-
tion was carried out, an intake of 75 g of glucose diluted in 250 
mL of water was administered and collections of breath hydrogen 
concentrations were recorded in intervals of 15, 30, 45, 60, 90 and 
120 minutes, (totaling 2 hours). An increase in hydrogen of ≥20 ppm 
above the basal value after 90 minutes was considered positive for 
bacterial overgrowth(12).

Once bacterial overgrowth is excluded, the hydrogen test using 
lactose as its substrate is performed. After collection during fast-
ing, setting the basal value; ingestion of 25 g of lactose diluted in 
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250 mL of water permits hydrogen concentration measurements in 
intervals of 15, 30, 45, 60, 90, 120, 150 and 180 minutes, totaling 
three hours of duration. Poor lactose absorption is defined as an 
elevation in hydrogen concentration of at least 20 ppm above the 
basal level(12,16). According to the examination results the students 
were classified as either: lactose tolerant or lactose intolerant. Reg-
istration notes are made of any complaints, as well as the presence 
of symptoms throughout the day.

It is valid to consider an important limitation of the applied 
hydrogen test, in which it consists of possible false negative results 
for LI in individuals with excessive production of methane(12). It is 
known that the methanogenic bacteria of the intestinal microbiota 
use four molecules of hydrogen to produce a single methane. Thus, 
the interpretation of the breathing test can be affected, since the 
increased production of methane is associated with a significant 
reduction of the hydrogen levels(17). In general, given the importance 
of association with gastrointestinal symptoms (constipation and 
slowing of gastrointestinal transit) and interaction with hydrogen 
production, measurement of  methane should be performed in 
all respiratory tests(12). However, it is worth mentioning that this 
measurement increases costs of the test, since portable gas chroma-
tographs do not measure methane, limiting our study in this aspect.

Statistical analysis
The software Stata version 12.0 (Stata Corporation, College 

Station, USA) was used for processing and analysis of the data. 
Absolute and relative frequencies were calculated for sample char-
acterization and other variables of interest. Fisher’s exact test was 
used to assess associations for the presence of lactose intolerance 
and gastrointestinal symptoms with descriptive variables, adopting 
a statistical significance level of 5%.

RESULTS

A total of 124 students (of which 7 were excluded because they 
did not complete all of  the study steps) were evaluated through 
the screening form. From the application of the Rome IV criteria 
and the evaluation of symptomatic individuals, with emphasis on 
those with abdominal pain, it was found that although manifesting 
suggestive symptomology, none of the students researched fitted 
rigorously within a classical diagnosis of IBS.

Of the 117 individuals effectively included in the survey, it was 
found that 8 (6.8%) were diagnosed with LI and 2 (1.7%) with bac-
terial overgrowth. From the total sample, 66 (56.4%) were female, 
and 51 (43.6%) of  male. Among the lactose intolerant, women 
represented 75% of the cases, while men represented 25% of the 
cases. Ages between 18 and 25 years were the most frequent in the 
study population (83.8%), and in the LI group (62.5%). In relation 
to ethnicity, mixed-race (54.7%) and whites (34.2%) prevailed, 
being that among the lactose intolerant; mixed-race were in the 
majority (50%), followed by whites (25%) and blacks (25%). As 
for the semester of study, most of the students researched were in 
their third semester (29.1%). However, fifth semester individuals 
prevailed by presenting positive breath tests (37.5%). There was 
however no statistically significant difference between gender, age, 
ethnicity, or semester of study in either group evaluated (lactose 
tolerant or intolerant). The characteristics of the study population 
are present in TABLE 1.

Of  the total (n=117), 54 (46.1%) reported gastrointestinal 
symptoms and 21 (17.9%) reported abdominal pain. Considering 

abdominal pain as an inclusion criterion for the realization of 
the hydrogen test, it was found that the presence of at least one 
gastrointestinal symptom in the lactose intolerant (100%), and the 
lactose tolerant (42.2%) was statistically significant (P=0.002). It 
was observed in the students with LI, that in addition to abdominal 
pain itself  (P<0.001), the most frequent complaints were the flatu-
lence and abdominal distension (62.5%), in which significance was 
noted between the lactose intolerant and lactose tolerant groups 
(P=0.026). The frequency of  gastrointestinal symptoms in the 
university students is presented in TABLE 2. 

TABLE 1. Characteristics of the study population. Paulo Afonso, BA, 
2018.

Variables
All 

(n=117)
Tolerants 
(n=109)

Intolerants 
(n=8) P-value*

n % n % n %

Gender

   Female 66 56.4 60 55.1 6 75.0
0.463

   Male 51 43.6 49 45.0 2 25.0

Age

   18-25 98 83.8 93 85.3 5 62.5

0.083
   26-30 13 11.1 11 10.1 2 25.0

   31-35 4 3.4 4 3.7 0 0.0

   36-42 2 1.7 1 0.9 1 12.5

Ethnicity

   White 40 34.2 38 34.9 2 25.0

0.384
   Mixed race 64 54.7 60 55.1 4 50.0

   Black 12 10.3 10 9.2 2 25.0

   Indigenous 1 0.9 1 0.9 0 0.0

Academic profile

   1º semester 32 27.4 30 27.5 2 25.0

0.827
   3º semester 34 29.1 32 29.4 2 25.0

   5º semester 27 23.1 24 22.0 3 37.5

   7º semester 24 20.5 23 21.1 1 12.5

n: absolute frequency; % = relative frequency. *P-value <0.05. Fisher exact test.

TABLE 2. Symptoms of gastrointestinal tract in lactose tolerant and 
intolerant university students. Paulo Afonso, BA, 2018.

Presence of 
gastrointestinal 
symptoms

Tolerants 
(n=109)

Intolerants 
(n=8) P-value*

n % n %

At least one of the 
symptoms below 46 42.2 8 100.0 0.002

Abdominal pain 13 11.9 8 100.0 <0.001

Stool shape changed 17 15.6 3 37.5 0.136

Altered bowel frequency 26 23.9 3 37.5 0.407

Consistency of feces 
altered 23 21.1 3 37.5 0.374

Abdominal distension / 
flatulence 25 22.9 5 62.5 0.026

Nausea 5 4.6 2 25.0 0.073

n: absolute frequency; % = relative frequency. *P-value. Fisher exact test.
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As for intestinal transit, 50% of the LI individuals referred to 
daily evacuations. Moreover, most of the lactose intolerant sam-
pling (75%) reported feces consistency as normal; 25% reported 
hardened feces. In lactose tolerant students there was higher nor-
mality prevalence (91.7%), and less (2.8%) hardened stools, yet 
without presenting statistical significance. Of  the total sample 
(n=117), 29.9% mentioned having a positive family history of food 
intolerance. The prevalence of  the family history was greater in 
those with LI (50%), than in the lactose tolerant (28.4%) students, 
however, there was no statistical association between these variables. 
The intestinal habits and food intolerance history of the sample 
surveyed are presented in TABLE 3.

involving gastrointestinal symptoms. Although these associations 
were well evidenced, there was no significant statistical difference. 
The consumption of alcohol and processed foods, as well as the 
predominance of  meat and pasta in the food presented varying 
frequencies as to the symptoms evidenced, without presenting a 
well-defined pattern. However, those whose consumption presented 
high-fiber intake also presented a greater manifestation of symp-
toms as compared to the others, but without statistical significance.

DISCUSSION

Through breath test analyses carried out in the university 
students of both sexes in the age range of from 18 to 45 years, it 
was demonstrated that the prevalence of lactose intolerance was 
6.8%. By sex, women were more lactose intolerant than men. Ac-
cording to Frye and collaborators(18), LI is not related to the sexual 
chromosomes but the autosomal and recessive genetic character is 
determinant. Thus, no significant difference in the results between 
male and female individuals was expected, and in the present study, 
the data confirmed no significant differences between them, cor-
roborating the results reported in the literature(19,20).

Our study found that the lactose intolerant women presented a 
greater frequency for gastrointestinal symptoms than men. Similar 
results were evidenced in a Dutch study(21), in which from a sample 
consisting of 16.758 individuals, 26% reported having gastrointes-
tinal symptoms with a high prevalence of females (66%), and also 
in a Brazilian study by Del’Arco and collaborators(22). Differences 
between the sexes in intestinal motility and visceral sensibility 
have already been suggested in the literature as factors associated 
with the higher frequency of functional gastrointestinal disease in 
women, including IBS and intestinal constipation(23,24). Hormonal 
changes intrinsic to the female sex, such as estrogen increases in 
certain phases of the menstrual cycle are directly associated with 
decreased intestinal transit(25). Other more frequent factors for 
women, such as stories of sexual, physical and emotional abuse may 
also be involved in manifestations of gastrointestinal disorder(26).

TABLE 3. Intestinal habit and history of food intolerance in lactose 
tolerant and intolerant university students. Paulo Afonso, BA, 2018.

Variables
Tolerants 
(n=109)

Intolerants 
(n=8) P-value*

n % n %

Habitual intestinal transit

   Evacuate every day 71 67.0 4 50.0

0.228

Evacuate more than 
once a day 11 10.1 0 0.0

Evacuate every other 
day 21 19.3 3 37.5

Evacuates less than 3 
times / week 4 3.7 1 12.5

Habitual stool consistency

   Normal 100 91.7 6 75.0

0.052   Pasty 6 5.5 0 0.0

   Hardened 3 2.8 2 25.0

History of food intolerance

   Family 31 28.4 4 50.0 0.237

   Personal 20 18.4 2 25.0 0.644

n: absolute frequency; % = relative frequency. *P-value. Fisher exact test.

In relation to lifestyle, among those diagnosed with LI, 62.5% 
reported consuming alcohol. The prevalence of  alcoholism was 
discreetly lower (55.6%) in tolerant individuals, so there was no 
statistical significance between the use of ethanol and higher LI 
prevalence (TABLE 4). In the context of the predominant foods 
consumed, 62.5% of the lactose intolerant students consumed pasta 
regularly with no predominance in vegetable intake. On the other 
hand, in the lactose tolerant group, consumption of vegetables was 
greater (21.1%), yet consumption of  pasta was similar to those 
presenting LI (62.4%). There was no relevant statistical difference. 
Further, consumption of processed foods more than once per week 
was more prevalent in the lactose tolerant students (60.6%) than 
in the lactose intolerant (50%), again, not presenting significant 
discrepancies between these variables. 

As for the frequency of gastrointestinal symptoms according 
to specific variables amongst lactose intolerant students, it was 
observed that the female individuals (compared to males) presented 
greater frequencies for all of the symptoms cited. In addition, the 
university students, from 26 to 30 years of age, black in color, and 
studying in the seventh semester demonstrated greater frequencies 

TABLE 4. Lifestyle and eating pattern among college students tolerant 
and intolerant to lactose. Paulo Afonso, BA, 2018.

Variables
Tolerants 
(n=109)

Intolerants 
(n=8) P-value*

n % n %

Lifestyle

   History of smoking 4 3.7 0 0.0 1.000

   History of alcoholism 60 55.6 5 62.5 1.000

Predominant food pattern

   Fibers 24 22.0 2 25.0 1.000

   Beef 48 44.0 3 37.5 1.000

   Pastas 68 62.4 5 62.5 1.000

   Vegetables 23 21.1 0 0.0 0.353

Consumption of processed foods

   Daily 17 15.6 1 12.5

0.770More than one day per 
week 66 60.6 4 50.0

   One day a week or less 26 23.9 3 37.5

n: absolute frequency; % = relative frequency. *P-value. Fisher exact test.
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According to Sevá-Pereira and collaborators(27), LI occurs in 58 
million Brazilian’s over the age of 15. Little or no lactate enzyme 
activity often occurs during childhood. However, since enzyme 
production suffers autonomic recessive genetic influence, the exact 
age varies between populations. According to Moreira(28), after 
weaning, the activity of lactate is reduced and with age, the decline 
increases, reaching only 5% to 10% of the levels presented at birth, 
setting the stage for hypolactasia. The most prevalent age group 
among the LI patients studied was 18 to 25 years (62.5%) followed 
by 26 to 30 year olds (25%). In previous studies a high prevalence 
of adults with LI, has been reported, but in more advanced age 
ranges of around 30 to 40 years old(20,29,30). This result is plausible, 
since university students between 18 to 25 years of age, make up 
the majority of the student body, and consequently the total sample 
of this study (83.8%).

Pretto and collaborators(31), in Rio Grande do Sul, evaluated 
the prevalence of LI through the breath test, finding a prevalence 
of 8.4% in a sample of 225 individuals. Among those presenting 
intolerance, 5.2% were white, contrasting with 15.5% non-whites. 
Our study demonstrated three-fold lactose intolerance rates in non-
white (black, mixed race, and indigenous) individuals as compared 
to whites, corroborating data from Pretto and collaborators(31). 
In Brazil, there are other studies that present similar findings in 
relation to ethnicity, while using different diagnostic methods(27,32).

From these tendencies, theories have been discussed in the lit-
erature in order to explain the differences found in the prevalence of 
LI in different populations in accordance with historical, environ-
mental and behavioral data(33,34). It is suggested that the persistence 
of  lactate activity in certain population groups occurred due to 
selective pressure on those who depended on dairy products as a 
source of food. This was due to increasing dependence on pastoral 
activities in relation to agriculture, as occurred, about 7000 to 9000 
years ago, in populations of Northern and Central Europe(35,36). It 
is believed that this feeding pattern may have favored the emer-
gence and propagation of dominant genes, arising from mutation, 
granting persistence to the production and activity of lactate, and 
constituting an advantage from an evolutionary point of view(36).

In our study, the presence of abdominal pain was used as an 
inclusion criterion for realization of the hydrogen breath test. The 
symptom is part of the definition of IBS, according to the criteria 
of  Rome IV(1-3). In addition, the most frequent gastrointestinal 
symptoms in the lactose intolerant students were flatulence/ab-
dominal distension (62.5%) (P=0.026), followed by changes in the 
form (37.5%), or consistency of the feces (37.5%), in the frequency 
of evacuations (37.5%), and nausea (25%). Similar data were found 
by Ponte(20), at the Walter Cantídio University Hospital (HUWC) 
in Fortaleza/CE. In Germany, Schiffneret(37) conducted a survey, 
in which the most common complaints among individuals with 
LI were abdominal pain (34.5%), vomiting (14%), and abdominal 
distension (10.4%), presenting a strongly significant correlation 
between diagnoses of LI and IBS. Unlike the work of Schiffneret(37), 
the present study did not reflect any relation to IBS, since none of 
the surveyed students fell within the diagnostic criterion, although 
they manifested suggestive symptoms.

The variability of the symptoms presented in individuals with 
LI is influenced by several factors including osmolality, fat con-
tent contained in the dairy product, gastric emptying time, bowel 
movements, and sensitivity of the intestine to distension caused by 
non-hydrolyzed lactose(38). These factors are much more evident in 
those that have IBS, since such characteristics in these individuals; 
visceral hypersensitivity, intestinal transit reduction and excessive 
colonic fermentation promote a sense of stuffiness and abdominal 
distension much more intensely than in healthy individuals(39). Thus, 

Monsbakken and collaborators(40) when evaluating 84 patients with 
diagnosed IBS verified that in 70% of the cases, food intolerance 
was associated. Milk, as a symptom exacerbate, was considered the 
food most referred to (42%). In addition, a Chinese study investigat-
ing the frequency of LI in 109 patients with IBS against 50 healthy 
control individuals reported a significantly elevated prevalence of 
LI (P=0.002) in those suffering from IBS (45%) as compared to 
the group control (17 %)(41).

In this perspective, the clinical distinction between IBS and LI 
is very difficult, since the symptoms of these entities are similar, 
being easily confused. Thus, it is essential to exclude LI, which 
is easily treatable, before diagnosing IBS(42). Several authors sug-
gest the suspension of foods with lactose for one to two weeks in 
cases of suspected intolerance. In the absence of improvement of 
symptoms it is possible empirically to exclude LI, however, IBS 
and lactose malabsorption may coexist in the same individual(43,44). 
In addition, Celiac Disease and other disorders related to gluten 
also present clinical manifestations that mimic IBS, and make up 
the spectrum of food intolerances associated with the syndrome. 
Gluten is considered a trigger for symptoms in 20% to 45% of 
individuals who have IBS. Although not yet accepted globally, 
serological tests for the diagnosis of celiac disease in patients with 
IBS are warranted(45,46). Thus, understanding about the role of di-
etary components in inducing gastrointestinal symptoms in IBS is 
complex and not fully elucidated, which contributes to the challenge 
in diagnosing the syndrome, which is sometimes delayed or lost(43).

In our study, it was observed that most of the lactose intolerant 
students (75%) reported feces consistency as normal; 25% presented 
hardened consistencies (P=0.052). Typical for individuals with LI 
would be softened and diarrheic stools, as has been cited in previ-
ous works(47,48). Since non-hydrolyzed lactose reaches the colon 
without being absorbed, its osmotic effects draw water towards 
the colonic lumen, with a consequent decrease in fecal consistency 
and increased intestinal transit(11). However, it is worth pointing 
out that manifestation of symptoms depends on the amount of 
lactose ingested, as well as the lactate reserve present. A good part 
of individuals with LI support ingestion of up to 6–12g of lactose 
without developing symptoms(49), and according to the literature, 
complaints related to flatulence, distension, and abdominal pain 
are more frequent than diarrhea(50).

Multiple factors interfere in the manifestation of gastrointesti-
nal symptoms, and lifestyle plays a prominent role in the process. 
Eating habits and stress have an important influence since they 
are responsible for potential modifications in the composition 
of the intestinal microbiota(51). In this study, individuals with LI 
whose consumption presented high-fiber intake presented greater 
manifestation of symptoms than those who do not predominantly 
consume fibers, yet without statistical significance. In a classic 
review carried out by Hammonds and Whorwell(52), evaluating 13 
studies with high fiber diet patients with functional gastrointestinal 
disorders, it was evidenced that positive effects occurred only in 
patients with constipation. It is worth mentioning that an excess of 
soluble fibers in some individuals may exacerbate abdominal pain 
by causing increased colonic distension through augmented gas 
production, a consequence of bacterial fermentation(39,53).

There are several aspects of medical school that are important 
sources of stress, such as curriculum overload, the competitive envi-
ronment, the pace of evaluations, little time for social activities, and 
certain responsibilities inherent to the profession(54,55). Emotions 
have an intimate relationship with intestinal function, and seroto-
nin, a hormone related to wellness is produced, stored, and released 
in the intestines. Exposure to stress may be responsible for disturb-
ing bi-directional interactions between the enteric nervous system 
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and the central nervous system; serotoninergic changes promote 
deregulation of gastrointestinal motility, visceral sensitivity, and 
immune function(56,57). Although there was no relevant statistical 
difference, in our study it was observed that the students presenting 
crises in association with emotional problems also presented more 
frequent modifications of their intestinal habit, corroborating the 
data found in the literature.

Further, the students who were closer to graduation demon-
strated gastrointestinal symptoms more frequently, yet without 
relevant statistical difference. Similar results have been observed in 
other studies, in which the presence of  gastrointestinal disorders 
occurred more frequently in students who are closer to completing 
their course as compared to those who are just beginning their 
studies(58,59). It is thus inferred that academic training over the 
years may alter the quality of  student life, with the disease being 
more pronounced in those that are exposed to stress for longer 
periods of  time(60,61).

CONCLUSION

In summary, the data obtained in our study are consistent with 
the most recent literature on this topic. In view of the quantity of 
the sample that realized the test (n=21), the high prevalence of LI 
(6.8%) in the academic environment can be demonstrated; with 
epidemiological characteristics similar to those found in previous 
studies. Further, it could be inferred that prolonged exposure to 
the stressful factors inherent in studying medicine can influence 
and accentuate gastrointestinal discomforts. 

Although there have been studies performed worldwide(18,62), 
there are few Brazilian publications on the prevalence of  LI in 
young adults using the hydrogen breath test, (most studies are per-
formed in children). Comparison of our results is thus hampered 

by the shortage of similar Brazilian based studies. However, the 
results of this research may serve as a basis for future research in 
medical students, including other variables and larger sample size, 
including follow-up of IBS research in students according to the 
Rome IV Criteria and future evaluation of levels of hydrogen and 
methane, simultaneously, through the respiratory test.

Despite some methodological limitations, our study greatly 
assists the academic community by generating knowledge and 
understanding towards prevention, diagnosis, alleviation, and 
treatment of university students with LI and bacterial overgrowth, 
generating positive impacts for their wellbeing, and improving their 
quality of life.
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Silva CJ, Leite IDS, Rodrigues JW, Almeida SP, Nóbrega BP, Sampaio Filho JDR. Análise da intolerância à lactose em alunos com sintomas sugestivos 
da síndrome do intestino irritável. Arq Gastroenterol. 2019;56(3):304-11.
RESUMO – Contexto – A síndrome do intestino irritável é uma condição clínica que cursa com dor, distensão e plenitude abdominal, diarreia, consti-

pação, entre outros sintomas. Gera impacto significativo na qualidade de vida das pessoas acometidas. Sua fisiopatologia é incerta, mas o papel de 
vários tipos de alimentos está estabelecido na sensibilização intestinal e nas manifestações clínicas. A intolerância aos carboidratos, particularmente 
a lactose, gera sintomas similares e por vezes indistinguíveis da síndrome do intestino irritável e é uma condição frequente e subdiagnosticada na 
prática clínica. Está relacionada a deficiências enzimáticas, alterações da microbiota intestinal e mesmo alterações genéticas. O principal exame para 
o diagnóstico da intolerância à lactose é o teste respiratório, que mede a emissão de hidrogênio produzido apenas por bactérias, após a ingestão do 
substrato correspondente. Objetivo – O presente trabalho tem como objetivo verificar a prevalência de intolerância à lactose em universitários que 
apresentem sintomas gastrointestinais sugestivos da síndrome do intestino irritável. Métodos – O estudo, caracterizado como do tipo transversal, 
teve a participação de 124 discentes de medicina que responderam um formulário, a fim de realizar a triagem daqueles com sintomatologia sugestiva. 
Aqueles com dor abdominal foram encaminhados para o tratamento antiparasitário, a fim de excluir parasitose intestinal como causa secundária. 
Posteriormente, através do teste respiratório com hidrogênio expirado, foi feito primeiro a pesquisa de supercrescimento bacteriano e caso fosse 
negativo seria realizado o da intolerância à lactose. Foram considerados com intolerância aqueles que obtiveram uma elevação na concentração 
de hidrogênio ≥20 ppm acima do nível basal. Resultados – Do total de alunos pesquisados (n=124), 7 foram excluídos por não cumprirem todas as 
etapas do estudo. A partir dos 117 indivíduos efetivamente incluídos na pesquisa, verificou-se que 8 (6,8%) foram diagnosticados com intolerância 
a lactose e 2 (1,7%) com supercrescimento bacteriano. A intolerância foi mais frequente nos indivíduos do sexo feminino (75%), faixa etária de 18 
a 25 anos (62,5%), cor parda (50%) e do 5º semestre (37,5%). Verificou-se que a presença de pelo menos um sintoma gastrointestinal entre aqueles 
que possuem intolerância (100%) e os que não possuem (42,2%) foi estatisticamente significativa (P=0,002). Além da própria dor abdominal (100%) 
(P<0,001), o sintoma gastrointestinal mais recorrente nos discentes intolerantes foi a distensão/flatulência (62,5%) (P=0,026). Em relação aos hábitos 
de vida e padrão alimentar, não houve diferença estatística entre os indivíduos intolerantes e tolerantes, bem como na frequência de sintomas. Os 
discentes dos períodos mais avançados da graduação se destacaram por manifestarem com maior constância os sintomas gastrointestinais, porém sem 
apresentar discrepâncias estatísticas significativas. Conclusão – Tendo em vista a quantidade da amostra que realizou o teste (n=21), pode-se provar 
a alta prevalência da intolerância à lactose (6,8%) no meio acadêmico, com as características epidemiológicas compatíveis com a literatura. Assim, 
foi possível gerar conhecimento para entender, prevenir, diagnosticar, aliviar e tratar os universitários intolerantes, gerando impactos positivos para 
o bem-estar, melhorando a qualidade de vida desses indivíduos.

DESCRITORES – Síndrome do intestino irritável. Intolerância à lactose. Testes respiratórios. Hidrogênio, análise. Dor abdominal.



Silva CJ, Leite IDS, Rodrigues JW, Almeida SP, Nóbrega BP, Sampaio Filho JDR.
Analysis of lactose intolerance in students with suggestive symptoms of irritable bowel syndrome

310 • Arq Gastroenterol • 2019. v. 56 nº 3 jul/set

REFERENCES

1.  Rome Foundation. Improving the lives of people with functional GI disorders. 
[Internet]. [Cited 2018 Aug 15]. Available from: https://theromefoundation.org/

2.  Drossman DA, Hasler WL. Rome IV—Functional GI Disorders: Disorders of 
Gut-Brain Interaction. Gastroenterology. 2016;150:1257-61.

3.  Lacy BE, Mearin F, Chang L, Chey WD, Lembo AJ, Simren M, et al. Bowel 
Disorders. Gastroenterology. 2016;150:1393-407.e5. 

4.  Quigley EMM, Fried M, Gwee K-A, Khalif  I, Hungin P, Lindberg G, et al. 
Síndrome do intestino irritável: uma Perspectiva Mundial. World Gastroenterol 
Organ Pract Guidel. 2015;1-28.

5.  Phillips, SP, Wingate, DL. Irritable bowel syndrome, In: Functional Disorders 
of The Gut. London: Churchill Livingstone; 1998. 298-319 p. 

6.  American College of  Gastroenterology IBS Task Force. An Evidence-Based 
Position Statement on the Management of  Irritable Bowel Syndrome. Am J 
Gastroenterol. 2009;104:S1-35. 

7.  Khan S, Chang L. Diagnosis and management of IBS. Nat Rev Gastroenterol 
Hepatol. 2010;7:565-81. 

8.  Gil NCIL, Scromeda MCP, Torres EE, Rott CM. Intolerancia a la lactosa em 
pediatria. Rev Posgrado Cátedra Med. 2010; n. 198. 

9.  Mattar R, Mazo DF de C. Intolerância à lactose: mudança de paradigmas com 
a biologia molecular. Rev Assoc Médica Bras. 2010;56:230-6. 

10.  Drossman DA, Thompson WG. The irritable bowel syndrome: review and a grad-
uated multicomponent treatment approach. Ann Intern Med. 1992;116:1009-16.

11.  Tumas R, Cardoso AL. Como conceituar, diagnosticar e tratar a intolerância à 
lactose. Rev Clínica E Ter. 2008;34:13-20. 

12.  Rezaie A, Buresi M, Lembo A, Lin H, McCallum R, Rao S, et al. Hydrogen 
and Methane-Based Breath Testing in Gastrointestinal Disorders: The North 
American Consensus. Am J Gastroenterol. 2017;112:775-84. 

13.  Lee WS, Davidson GP, Moore DJ, Butler RN. Analysis of the breath hydrogen 
test for carbohydrate malabsorption: validation of  a pocket-sized breath test 
analyser. J Paediatr Child Health. 2000;36:340-2. 

14.  Zheng X, Chu H, Cong Y, Deng Y, Long Y, Zhu Y, et al. Self-reported lactose 
intolerance in clinic patients with functional gastrointestinal symptoms: prev-
alence, risk factors, and impact on food choices. Neurogastroenterol Motil. 
2015;27:1138-46.

15.  El Ansari W, Berg-Beckhoff G. Nutritional Correlates of Perceived Stress among 
University Students in Egypt. Int J Environ Res Public Health. 2015;12:14164-76.

16.  Bernardes-Silva CF, Pereira AC, de Fátima Alves da Mota G, Krieger JE, 
Laudanna AA. Lactase persistence/non-persistence variants, C/T_13910 and 
G/A_22018, as a diagnostic tool for lactose intolerance in IBS patients. Clin 
Chim Acta. 2007;386:7-11. 

17.  Chang BW, Chua KS, Lin E, Chang C, Pimentel M. Mo1864 Understanding the 
Significant Interaction Between Hydrogen and Methane in the Performance and 
Interpretation of Breath Testing. Gastroenterology. 2015;148:S-729. 

18.  Frye RE, Rivera-Hernandez DM, Borowitz S. Lactose Intolerance. Hospital de 
Crianças de Boston, Escola Médica Harvard; 2002. 

19.  Santos KWP, Júnior GZ. Análise da prevalência de portadores de intolerância à 
lactose por exames laboratoriais em Maringá -PR. Rev Uningá. 2015;45:11-75.

20.  Ponte PRL. Avaliação do teste químico no diagnóstico de intolerância à lactose 
e sua associação com polimorfismo genético em uma população de Fortaleza, 
CE. [Dissertation]. [Fortaleza/CE]: Universidade Federal do Ceará, Centro de 
Ciências da Saúde, Departamento de Farmacologia; 2012. 

21.  Tielemans MM, Jaspers Focks J, van Rossum LGM, Eikendal T, Jansen JBMJ, 
Laheij RJF, et al. Gastrointestinal symptoms are still prevalent and negatively 
impact health-related quality of  life: a large cross-sectional population based 
study in The Netherlands. PloS One. 2013;8:e69876. 

22.  Del’Arco APWT, MagalhãEs P, Quilici FA. Sim Brasil study - women’s gastro-
intestinal health: gastrointestinal symptoms and impact on the brazilian women 
quality of life. Arq Gastroenterol. 2017;54:115-22.

23.  Longstreth GF, Thompson WG, Chey WD, Houghton LA, Mearin F, Spiller 
RC. Functional Bowel Disorders. Gastroenterology.2006;130:1480-91.

24.  Chang L, Toner BB, Fukudo S, Guthrie E, Locke GR, Norton NJ, et al. Gender, 
Age, Society, Culture, and the Patient’s Perspective in the Functional Gastroin-
testinal Disorders. Gastroenterology. 2006;130:1435-46. 

25.  Case AM, Reid RL. Effects of the menstrual cycle on medical disorders. Arch 
Intern Med. 1998;158:1405-12.

26.  Chen GD, Hu SW, Chen YC, Lin TL, Lin LY. Prevalence and correlations of 
anal incontinence and constipation in Taiwanese women. Neurourol Urodyn. 
2003;22:664-9.

27.  Sevá-Pereira A, Magalhães AF, Pereira RA. Teste de sobrecarga com lactose no 
diagnóstico de malabsorção primária de lactose do adulto. Rev Bras Patol Clin. 
1982;18:1-6. 

28.  Moreira CR. Intolerância à lactose em lactentes hospitalizados com diarreia aguda 
por Escherichia coli enteropatogênica clássica. [Dissertation]. Escola Paulista de 
Medicina, Universidade Federal de São Paulo; 1995. 

29.  Pereira FD, Furlan SA. Prevalência de intolerância à lactose em função da faixa 
etária e do sexo: experiência do Laboratório Dona Francisca, Joinville (SC). Rev 
Saúde E Ambiente. 2004;5(1). 

30.  Beyerlein L, Pohl D, Delco F, Stutz B, Fried M, Tutuian R. Correlation between 
symptoms developed after the oral ingestion of 50 g lactose and results of hy-
drogen breath testing for lactose intolerance: symptoms of lactose intolerance. 
Aliment Pharmacol Ther. 2008;27:659-65.

31.  Pretto FM, Silveira TR, Menegaz V, Oliveira J de. Má absorção de lactose em 
crianças e adolescentes: diagnóstico através do teste do hidrogênio expirado com 
o leite de vaca como substrato. J Pediatr (Rio J). 2002;78(3).

32.  Sparvoli AC. Malabsorção de lactose do adulto. Prevalência na população sulina. 
Aspectos genéticos e evolutivos do polimorfi smo da atividade da lactase. [Thesis]. 
[Campinas, SP]: Universidade Estadual de Campinas (Unicamp); 1990. 

33.  Walker-Smith JA. Textbook of gastroenterology and nutrition in infancy. Gut. 
1982;23:800. 

34.  Sahi T. Hypolactasia and lactase persistence. Historical review and the terminol-
ogy. Scand J Gastroenterol Suppl. 1994;202:1-6. 

35.  Mattar R, Monteiro MS, Villares CA, Santos AF, Silva JM, Carrilho FJ. Fre-
quency of  LCT -13910C>T single nucleotide polymorphism associated with 
adult-type hypolactasia/lactase persistence among Brazilians of different ethnic 
groups. Nutr J. 2009;8(1). 

36.  Medeiros LC da S, Lederman HM, de Morais MB. Lactose Malabsorption, 
Calcium Intake, and Bone Mass in Children and Adolescents: J Pediatr Gastro-
enterol Nutr. 2012;54:204-9. 

37.  Schiffner R. Do patients with lactose intolerance exhibit more frequent comor-
bidities than patients without lactose intolerance? An analysis of routine data 
from German medical practices. Ann Gastroenterol. 2016;29(2).

38.  Suarez FL, Levitt MD. An understanding of excessive intestinal gas. Curr Gas-
troenterol Rep. 2000;2:413. 

39.  Chang L, Lee OY, Naliboff B, Schmulson M, Mayer EA. Sensation of bloating 
and visible abdominal distension in patients with irritable bowel syndrome. Am 
J Gastroenterol. 2001;96:3341-7. 

40.  Monsbakken KW, Vandvik PO, Farup PG. Perceived food intolerance in subjects 
with irritable bowel syndrome – etiology, prevalence and consequences. Eur J Clin 
Nutr. maio de 2006;60:667-72. 

41.  Xiong L, Wang Y, Gong X, Chen M. Prevalence of lactose intolerance in patients 
with diarrhea-predominant irritable bowel syndrome: data from a tertiary center 
in southern China. J Health Popul Nutr. 2017;36(1). 

42.  Hayes PA, Fraher MH, Quigley EMM. Irritable bowel syndrome: the role of 
food in pathogenesis and management. Gastroenterol Hepatol. 2014;10:164-74.

43.  Heizer WD, Southern S, McGovern S. The Role of Diet in Symptoms of Irritable 
Bowel Syndrome in Adults: A Narrative Review. J Am Diet Assoc. 2009;109: 
1204-14.

44.  Vernia P. Self-reported milk intolerance in irritable bowel syndrome: what should 
we believe? Clin Nutr. 2004;23:996-1000. 

45.  Green PHR, Lebwohl B, Greywoode R. Celiac disease. J Allergy Clin Immunol. 
2015;135:1099-106. 

46.  Soares RLS. Celiac disease or gluten related disorders? Who would be the disease 
of the time? Arq Gastroenterol. 2015;52:165-6.

47.  Saha M, Parveen I, Shil BC, Saha SK, Banik RK, Majumder M, et al. Lactose 
Intolerance and Symptom Pattern of Lactose Intolerance among Healthy Vol-
unteers. Euroasian J Hepato-Gastroenterol. 2016;6:5-7. 

48.  Reis JC dos, Morais MB de, Fagundes-Neto U. Teste do H2 no ar expirado na 
avaliação de absorção de lactose e sobrecrescimento bacteriano no intestino 
delgado de escolares. Arq Gastroenterol. 1999;36:169-76.

49.  Johnson AO, Semenya JG, Buchowski MS, Enwonwu CO, Scrimshaw NS. 
Adaptation of lactose maldigesters to continued milk intakes. Am J Clin Nutr. 
1993;58:879-81.

50.  Levitt M, Wilt T, Shaukat A. Clinical Implications of Lactose Malabsorption 
Versus Lactose Intolerance: J Clin Gastroenterol. 2013;47:471-80. 



Silva CJ, Leite IDS, Rodrigues JW, Almeida SP, Nóbrega BP, Sampaio Filho JDR.
Analysis of lactose intolerance in students with suggestive symptoms of irritable bowel syndrome

 Arq Gastroenterol • 2019. v. 56 nº 3 jul/set • 311

51.  Howarth L, Petrisko Y, Furchner-Evanson A, Nemoseck T, Kern M. Snack 
Selection Influences Nutrient Intake, Triglycerides, and Bowel Habits of Adult 
Women: A Pilot Study. J Am Diet Assoc. 2010;110:1322-7.

52.  Hammond D, Whorwell P. The role of fibre in IBS. Int J Gastroenterol. 1997;9-12. 
53.  Francis CY, Whorwell PJ. Bran and irritable bowel syndrome: time for reappraisal. 

Lancet Lond Engl. 1994;344:39-40.
54.  Shapiro SL, Shapiro DE, Schwartz GE. Stress management in medical education: 

a review of the literature. Acad Med J Assoc Am Med Coll. 2000;75:748-59.
55.  Adams J. Straining to describe and tackle stress in medical students. Med Educ. 

2004;38:463-4. 
56.  Huerta-Franco M-R. Effects of occupational stress on the gastrointestinal tract. 

World J Gastrointest Pathophysiol. 2013;4:108. 
57.  Bhatia V, Tandon RK. Stress and the gastrointestinal tract. J Gastroenterol 

Hepatol. 2005;20:332-9. 

58.  Goldin SB, Wahi MM, Farooq OS, Borgman HA, Carpenter HL, Wiegand LR, 
et al. Student Quality-of-Life Declines During Third Year Surgical Clerkship. J 
Surg Res. 2007;143:151-7. 

59.  Raj SR, Simpson CS, Hopman WM, Singer MA. Health-related quality of life 
among final-year medical students. CMAJ Can Med Assoc J J Assoc Medicale 
Can. 2000;162:509-10. 

60.  Alves JGB, Tenório M, Anjos AG dos, Figueroa JN. Qualidade de vida em 
estudantes de Medicina no início e final do curso: avaliação pelo Whoqol-bref. 
Rev Bras Educ Médica. 2010;34:91-6. 

61.  Pereira GA, Capanema HX de M, Silva MMQ, Garcia IL, Petroianu A. Prevalên-
cia de Síndromes Funcionais em Estudantes e Residentes de Medicina. Rev Bras 
Educ Médica. 2015;39:395-400. 

62.  Palmiter RD. What regulates lactose content in milk? Nature. 1969;221:912-4.



AHEAD OF PRINTORIGINAL ARTICLE

312 •  Arq Gastroenterol • 2019. v. 56 nº 3 jul/set

INTRODUCTION

Inflammatory bowel diseases (IBD), Crohn’s disease (CD) and 
ulcerative colitis (UC), affect approximately 1.4 million people 
in the United States, about 420 thousand in Germany and even 
396/100.000 people across the world(1). Medical treatment options 
for IBD significantly improved during the last couple of decades, 
especially due to the introduction of  anti-tumor necrosis factor 
(TNF) alfa antibodies, which revolutionized patient management. 
Clinical response rates with anti-TNF agents range from 35% to 58% 
on CD and from 51% to 69% on UC(2-7). However, up to 20%–30% 
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KEY POINTS
Summarise the established knowledge on this subject
Vedolizumab’s efficacy and safety profiles were described in pivotal trials which lead to worldwide approval by regulatory agencies.
Criteria to enter pivotal trials are strict, and in clinical practice, not all patients would represent the population from clinical trials.
Real-world experience with vedolizumab from different areas from the globe demonstrated its efficacy in clinical practice, but no studies in Latin 
America were published to date.
What are the significant and/or new findings of this study?
This study represents the first detailed description of vedolizumab’s efficacy and safety profile in Latin American patients.
Clinical remission, response and mucosal healing rates were in accordance with other real-world studies with vedolizumab.

ABSTRACT – Background – There is scarce data regarding efficacy and safety of  vedolizumab in inflammatory bowel diseases in Latin America.  
Objective – To describe the first observational real-world experience with vedolizumab in Latin American inflammatory bowel diseases patients.  
Methods – Retrospective observational multicentric study of patients with Crohn’s disease (CD) and ulcerative colitis (UC) who used vedolizumab 
at any phase of their treatment. Clinical remission and response (according to Harvey-Bradshaw index for CD and Mayo score for UC), mucosal 
healing, need for surgery and adverse events were evaluated. Results – A total of 90 patients were included (52 with CD and 38 with UC), the majority 
with previous exposure to anti-TNF agents (88.46% in CD and 76.31% in UC). In CD (as observed analysis) remission rates at weeks 12, 26 and 
52 were 42.89% (21/49), 61.9% (26/42) and 46.15% (12/26), respectively. In UC, remission rates at weeks 12, 26 and 52 were 28.94% (11/38), 36.66% 
(11/30) and 41.17% (7/17). Mucosal healing rates were 36.11% in CD and 43.4% in UC. During the study period, 7/52 CD patients underwent major 
abdominal surgery and 4/38 UC patients needed colectomy. Conclusion – Vedolizumab was effective in induction and maintenance of clinical response 
and remission in CD and UC, with no new safety signs.

HEADINGS – Crohn disease. Ulcerative colitis. Inflammatory bowel diseases. Integrins. Monoclonal antibodies.
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of patients are primary non-responders to this type of treatment(8). 
Besides that, a substantial number of patients develop secondary 
loss of response, requiring dose optimization (23%–46% of patients), 
or switching to other biologic in up to 5%–13% of the cases(9-13). 
Additionally, the use of these agents can be associated to possible 
adverse events(14-16). Therefore, new biological agents with alternative 
mechanisms of action became required.

Vedolizumab (VDZ) is an IgG humanized monoclonal anti-
body, that inhibits the α4β7 integrin, selectively blocking leukocyte 
trafficking from the vascular endothelium to the intestinal wall 
layers. Its mechanism of action depends on the specific blocking 
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of the interaction between the α4β7 integrin heterodimer, prevent-
ing its coupling to the adenosine cell adhesion molecule of  the 
endothelial mucosa (MAdCAM-1). Thus, it reduces the population 
of inflammatory cells at the intestinal mucosal level. The efficacy 
of  VDZ in the induction and maintenance of  clinical response 
and remission, on CD and UC patients demonstrated in pivotal 
studies(17,18). Clinical response and remission rates, in long-term 
follow-up, were also evidenced in long term open label studies(19,20). 
Besides that, due to its intestinal selectivity, VDZ is theoretically 
related to lower systemic immunosuppression, and its safety profile 
may be favorable as compared to other monoclonal antibodies. 

The patient population included in pivotal studies may not 
represent the daily practice of IBD, because there are usually strict 
inclusion criteria in main trials. Therefore, it is important to study 
the drug’s efficacy in daily clinical practice, in order to better posi-
tion VDZ in treatment algorithms in IBD. In terms of real-world 
data, despite several studies published in different regions of the 
globe, there is a lack of studies regarding the use of VDZ for IBD 
in Latin America(21,22).

Within this scenario, the primary aim of this study was to ana-
lyze the rates of clinical remission in induction and maintenance 
therapy with VDZ in Brazilian patients with CD and UC. The 
secondary objectives were to analyze the rates of clinical response, 
endoscopic remission, adverse events and rates of abdominal sur-
gery during therapy.

METHODS

Study design
This was a retrospective and observational study of patients 

with CD and UC who used VDZ at any phase of their treatment. 
The patients were treated at eight tertiary referral centers in the 
management of IBD in Brazil, during a 3-year period (May 2015 
to May 2018).

Inclusion and exclusion criteria
The inclusion criteria were adult patients (over 18 years old) 

with CD or UC, treated with VDZ for at least 12 weeks, regardless 
the previous use of other biological agents, on an outpatient basis. 
The exclusion criteria were patients with undetermined or other 
colitis (microscopic, ischemic or infectious), patients with severe 
UC or CD admitted to the hospital and patients under 18 years old. 

Treatment and variables analyzed
The demographic characteristics from the patients were ana-

lyzed, as sex, age at the treatment initiation, smoking status and 
disease duration from diagnosis to VDZ initiation. In patients with 
CD, the Montreal classification was described (age at diagnosis, 
disease location, phenotype and presence of perianal CD) and the 
Harvey-Bradshaw index (HBI) was evaluated at baseline and at dif-
ferent time points(23,24). In UC, disease extension (distal proctitis, left 
colitis, or extensive colitis) was evaluated, as well as the full Mayo 
score before induction and at different periods. Concomitant or 
previous medications were additionally analyzed in both diseases 
(corticosteroids, immunosuppressants and anti-TNFs). 

After the induction dose of 300 mg of VDZ at weeks 0, 2 and 
6, and maintenance therapy with 300 mg every eight weeks, the 
patients were evaluated at 12, 26 and 52 weeks. Dose optimization 
for every four weeks could be indicated according to physicians’ 
discretion. Clinical evaluation data were checked at weeks 12, 26 

and 52 by measurement of the partial Mayo score in UC and the 
HBI in CD patients, tools which are regularly used in all involved 
centers, to analyze remission and response. Colonoscopy was also 
performed to evaluate mucosal healing, at variable times, according 
to physicians’ discretion. Primary and secondary loss of response 
to VDZ, discontinuation of the drug, adverse events and the need 
for dose optimization or switching for another biological agent 
were also analyzed. Abdominal surgeries and adverse events during 
VDZ treatment were equally checked in both diseases. 

Definitions
Clinical remission (primary objective) was analyzed at weeks 12, 

26 and 52, and it was defined as a partial Mayo score 2 points for 
UC, or a HBI 4 points for CD. Clinical response was defined as a 
reduction of 2 points on partial Mayo score for UC or 3 points 
on HBI for CD. Endoscopic remission was defined as endoscopic 
Mayo subscore of 0 for UC and a complete absence of ulcers in 
patients with CD. Patients were defined as primary non-responders 
when they didn’t present any changes in the clinical picture with 
VDZ induction according to Physician Global Assessment (PGA). 
Secondary loss of response was defined according to one of the 
criteria below: Need for dose optimization for every four weeks, 
switch of biological agent, need for steroid rescue therapy or ab-
dominal surgery during VDZ treatment. 

Statistical analysis
For quantitative variables with normal distribution, mean ± 

standard deviation was presented and the Student’s t test was used 
to compare two independent samples. The qualitative variables were 
shown as percentages, and the chi-square test was used to compare 
both proportions (of independent samples). The exact Fisher test 
was used when the total number of cases was lower than 20. 

Remission, response rates and mucosal healing were evaluated 
in both groups (CD and UC) by the NRI (non-responder inputa-
tion) method, where the patients who were not followed until the 
time period were considered as failures and as observed analysis, 
where only patients who actually reached the studied time point 
were included. The data were analyzed using IBM SPSS Statistics 
for Windows, version 24.0 (IBM Corporation, Armonk, NY, USA). 
P<0.05 values were considered significant.

Ethical considerations
This study was approved by the ethical review board from 

Pontifícia Universidade Católica do Paraná (PUCPR) and all 
involved institutions (in september 13th, 2017), under reference 
number 70875317.5.0000.0020, at the ministry of health website 
plataforma brasil. All patients gave informed consent to use clinical 
information from the databases. The study protocol conforms to the 
ethical guidelines of the 1975 Declaration of Helsinki as reflected 
in a priori approval by the institution’s human research committee.

RESULTS

Patients characteristics
A total of 90 patients were included (52 with CD and 38 with 

UC). The baseline characteristics of the patients are described in 
detail in TABLE 1. As observed, CD patients mostly had ileocolic 
disease with inflammatory phenotype. The majority of patients had 
previous abdominal surgery (30/52–57.69%) and were previously 
exposed to anti-TNF agents. Few patients (6/52–11.54%) were naïve 
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Thirteen patients were considered primary non-responders 
(25%), while secondary loss of response was observed in 25 of the 
52 patients. Dose optimization of 300 mg every four weeks was ob-
served in 38.46% (20/52) of patients, while 48.07% (25/52) switched 
biological agents (20 patients to ustekinumab, four to infliximab 
and one to certolizumab pegol). During the study period, seven 
patients were submitted to CD-related major abdominal surgery. 
All patients switched medication after optimization for every four 
weeks. Patients submitted to surgery had already or optimized or 
switched medication previously.

Ulcerative colitis
Clinical remission findings are summarized in FIGURE 3. In 

as oserved analysis, remission rates at weeks 12, 26 and 52 were 
28.94% (11/38), 36.66% (11/30) and 41.17% (7/17), respectively. In 
NRI analysis, remission rates in the corresponding time periods 
were 28.94% (11/38), 28.94% (11/38) and 18.42% (7/38), respec-
tively. Clinical response findings in UC are described in detil in 
FIGURE 4. 

Colonoscopies were performed during follow-up in 30 of the 
38 patients, with an average time of 7.5±3.23 (3–20) months, with 
mucosal healing observed in 43.40% (13/30) of patients.

Six patients were considered primary non-responders (15%). 
Secondary loss of response was observed in 19 of the 38 patients. 
Dose optimization of 300 mg every four weeks was used in 50% 
(19/38) of patients, while 13.15% (5/38) switched to another biologi-
cal or small molecule (one to adalimumab, one to infliximab, one 

TABLE 1. Baseline characteristics from analyzed patients. Values are 
presented as number (%). 

Variable Crohn’s 
disease n=52

Ulcerative 
colitis n=38 P-value

Male – n (%)
Female – n (%)

21 (40.4)
31 (59.6)

24 (63.2)
14 (36.8) 0.03

Age (Md±SD) 42.76±17.27 40.5±15.88 0.15

Smoking – n (%)

   Yes 2 (4.0) 1 (2.6) 1.00

   No 50 (56.0) 37 (97.4) 0.09

Montreal disease allocation – n (%)

   L1 (ileal) 13 (25%) – –

   L2 (colonic) 14 (26.92%) – –

   L3 (ileo-colonic) 25 (48.07%) – –

   E1 (proctitis) – 1 (2.63%) –

   E2 (left-sided colitis) – 16 (42.10%) –

   E3 (pancolitis) – 19 (50%)

Montreal disease behavior – n (%)

   B1 (inflammatory) 26 (50%) – –

   B2 (stricturing) 13 (25%) – –

   B3 (penetrating) 13 (25%) – –

Previous abdominal CD 
surgery – n (%) 30 (57.69%) – –

   Ileostomy – n (%) 3 (5.76%) – –

Coinduction with  
steroids – n (%) 30 (57.69%) 29 (76.31%) 0.07

Azathioprine/ 6-MP 
concomitant – n (%) 11 (21.15%) 17 (44.7%) 0.02

Previous Anti-TNF – n (%) 46 (88.46%) 29 (76.31%) 0.21

1 biological failure – n (%) 20 (38.46%) 21 (55.26%) 0.17

2 biological failures – n (%) 25 (48.07%) 8 (21.05%) 0.01

3 biological failures – n (%) 1 (1.92%) – –

Chi-square test or Fisher test and Student’s t test. CD: Crohn’s disease.

to biological therapy. Three CD patients had ileostomies and were 
excluded from the efficacy analysis due to impossibility to calculate 
the HBI, despite included in the safety analysis. UC patients were 
predominantly men. Most of the patients showed extensive colonic 
involvement (50%, 19/38 with pancolitis and 42.10%, 16/38 with 
left-sided colitis). The average time of follow-up was 11.26±4.41 
months in CD and 8.86±6.06 months in UC.

Crohn’s disease
Clinical remission findings are summarized in FIGURE 1. In 

as observed analysis, remission rates at weeks 12, 26 and 52 were 
42.89% (21/49), 61.9% (26/42) and 46.15% (12/26), respectively. In 
NRI analysis, remission rates on the corresponding time periods 
were 42.85% (21/49), 53.06% (26/49) and 24.48% (12/49), respective-
ly. Clinical response findings in CD are summarized in FIGURE 2.

Colonoscopies were performed during follow-up to evaluate 
endoscopic remission in 36 of  the 52 patients, with an average 
time of 7.66±2.49 (3–12) months. Mucosal healing was identified 
in 36.11% (13/36) of the cases. 

FIGURE 1. Clinical remission in Crohn’s disease (CD), as observed and 
NRI (non-responder inputation) analyses.

FIGURE 2. Clinical response in Crohn’s disease (CD), as observed and 
NRI (non-responder inputation) analyses.
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to ustekinumab and two to tofacitinib). During the study period, 
four colectomies were performed (two total colectomies with end 
ileostomy, one total colectomy with ileorectal anastomosis and one 
restorative proctocolectomy with ileal pouch).

TABLE 2 demonstrates the comparative analysis of the efficacy 
results between CD and UC. At week 52, there were no differences 
in clinical remission rates between both diseases (primary objective 
of the study). However, a higher efficacy signal was observed in 
terms of clinical remission at week 26 in CD (both as observed and 
NRI analyses), and higher clinical response rates in CD in NRI 
analysis at weeks 26 and 52

.
Safety

A summary of the adverse events (AE) observed is described in 
detail in TABLE 3. In CD, AE were observed in 36.57% (17/52) of 

patients, the most common being upper respiratory tract infections. 
Two patients had nausea after infusions and two had infusion reac-
tions. Perianal abscesses were observed in two patients and acute 
gastroenteritis in other two. One patient developed myelodysplasia 
and one patient had severe arthralgia after infusions, which lead 
to treatment interruption. One patient died during therapy, due to 
abdominal sepsis not related to CD.

In UC, AE were observed in 23.68% (9/38) of  patients, and 
the most common event was upper respiratory tract infections as 
well (four cases). Infection due to clostridium difficille occurred 
in three patients. There was one urinary tract infection and one 
acute gastroenteritis. One patient died during follow-up due to 
undetermined sepsis.

DISCUSSION

Medical therapy with different mechanisms of action (apart 
from TNF inhibition) may be essential in the management of IBD, 
since some patients may have different inflammatory expression, 
not only related to TNF-alfa but also expressed by other pro-
inflammatory cytokines. Real life data are important to position 
new therapeutic agents, since the majority of our patients do not 
fulfill criteria to enter randomized clinical trials, and findings from 

FIGURE 3. Clinical remission in ulcerative colitis (UC), as observed and 
NRI (non-responder inputation) analyses.

FIGURE 4. Clinical response in ulcerative colitis (UC), as observed and 
NRI (non-responder inputation) analyses.

TABLE 2. Comparative analysis between CD and UC in clinical remission and clinical response, at weeks 26 and 52. 

CD as observed 
(%)

UC as observed 
(%) P value CD NRI (%) UC NRI (%) P value

Remission week 26 61.90 36.66 0.01 50.0 28.94 0.02*

Remission week 52 46.15 41.17 0.37 23.07 18.42 0.28

Response week 26 66.6 50 0.10 53.84 39.47 <0.001**

Response week 52 50 52.94 0.54 25 23.68 0.03*

Chi-square test or Fisher test. *P<0.05; **P<0.001. CD: Crohn’s disease; UC: ulcerative colitis.

TABLE 3. Adverse events observed in the study population. 

Crohn’s 
disease (n=52) 

(%)

Ulcerative 
colitis (n=38) 

(%)
P value

3 (5.8) 4 (10.5) 0.04

Perianal abscess 2 (3.8) 0 –

Acute gastroenteritis 2 (3.8) 1 (2.6) 1.00

Infusion reaction 2(3.8) 0 –

Sinusitis 2 (3.8) 0 –

Nausea after infusion 2 (3.8) 0 –

Abdominal sepsis 1 (1.9) 1 (2.6) 1.00

Bronchopneumonia 1(1.9) 0 –

Myelodysplasia 1 (1.9) 0 –

Arthralgias 1(1.9) 0 –

Urinary tract infections 0 1 (2.6) –

Infection by 
Clostridium difficille 0 3 (7.9) –

Death 1 (1.9) 1 (2.6) 1.00

Values are presented as number (%). Chi-square test or Fisher test and Student’s t test.
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the pivotal studies may not represent efficacy observed in daily prac-
tice. In this real-life retrospective study, the efficacy and safety of 
VDZ for the treatment of CD and UC in Latin American patients 
is presented for the first time. Remission and response rates were 
consistent to previously published results from other observational 
cohorts from different parts of the world. 

Schreiber et al., in a meta-analysis which included several real 
life studies, described a clinical response rate in CD of approxi-
mately 40% (29%–52%) and clinical remission of 30% (20%–42%), 
after 52 weeks(25). In UC, the same authors described pooled clinical 
response rates of approximately 52% (37%–56%). The results from 
our study in both diseases were similar to the ones described in this 
meta-analysis, which included studies with a similar methodology 
than ours. In a sub-analysis, the authors highlighted better results 
in patients who were not previously exposed to other biological 
agents. In our study, there was a low number of patients naïve to 
previous biologics, six (11.54%) in CD and nine (23.69%) in UC. 
For this reason, a comparison regarding the status of  previous 
exposure to biologics could not be made, and more specific studies 
in naïve patients are warranted in.

Our study presented clinical remission and response rates at 
week 52 of 24.48% and 26.53% for CD, and 18.42% and 23.68% 
for UC, respectively (NRI analysis). The results in CD were similar 
to the ones described by Kotze et al. in the largest single center 
experience with VDZ in the real-life setting published to date(22). 
On the other hand, our efficacy results in UC were worse than the 
ones described in the same study. A possible reason for this is the 
inclusion of a higher number of naïve UC patients in the Calgary 
cohort (circa 50%), which corroborates to better results comparing 
to ours. Kopylov et al., in the only multicentric study with VDZ 
exclusively performed in naïve patients, presented remission and 
response rates in CD of  68.8% and 77.1%, respectively(26). The 
remission and response rates in UC, in the same study, were 67% 
and 76.7%, respectively. Theses findings showed that the efficacy 
of VDZ in naïve patients is higher than in patients with previous 
exposure to anti-TNF agents. These concepts, described since 
pivotal studies, are observed in different drugs in the IBD field. 
More studies with VDZ in naïve patients are needed. 

In the aforementioned meta-analysis, mucosal healing rates 
varied between 6 and 53% in CD patients, after 12 months of 
follow-up(25). Similar rates were found in our study (36.11% after 
an average time of colonoscopy of 7.66 months). In UC, mucosal 
healing rates in the same meta-analysis varied between 33 and 
77%, in the same follow-up. Our study described mucosal heal-
ing in 43.4% of UC patients in an average time of 7.5 months of 
colonoscopy. Even though the mucosal healing rates in the present 
study are similar to what is observed in the literature, one should 
note that our definition was more rigid than the majority of studies 
(complete absence of ulcers in CD and endoscopic Mayo subscore 
of 0 in UC).

In the present study, the safety profile of VDZ was consistent 
with the findings of most pivotal studies and safety sub-analysis 
with the drug(27). The upper respiratory tract infections were the 
most prevalent AEs. We also observed rare infusion reactions (only 
two cases). Two deaths were observed (one in UC and one in CD) 
due abdominal sepsis which were unrelated to IBD. Only one case 
of  myelodysplasia was reported. No malignancy was observed. 
Probably with a higher number of patient and longer follow-up, 
more AEs could be captured.

In the current analysis, when comparing the efficacy of VDZ 

between CD and UC, a higher clinical response rate in CD at 
NRI analysis at weeks 26 and 52 was observed. However, similar 
remission rates at week 52 were observed in both diseases, what is 
in accordance with most studies from the literature(26). The differ-
ences found in clinical response comparison between the diseases 
are probably related to methodological drawbacks of our study, 
according to the definitions that were used. 

Our study is associated with some limitations that must be 
analyzed before final interpretation of  its results. First, this is a 
retrospective multicentric study, which involves information from 
electronic medical records, what introduces the possibility of bias 
in data collection. The selection bias is also highlighted, once the 
included population was reduced and most of  the patients were 
refractory to multiple previous treatments (the majority presented 
previous exposure to one or more anti-TNFs). Although most of 
the practices from the involved centers follow the ECCO guide-
lines(28,29), different physicians were involved in patient care, with 
certain variability in clinical practice, including the follow-up time, 
intervals between appointments and endoscopic tests. This is a 
limitation inherent to the methodology of observational studies. 
The reduction of this possible bias was based on the precise defi-
nitions of clinically relevant results, which empower our results, 
with a more precise description of  what is seen in daily clinical 
practice. Despite these limitations, our study represents to date the 
first detailed experience with VDZ for the management of IBD in 
Latinamerican patients.

CONCLUSION

In this multicentric observational study, VDZ proved to be 
effective in induction and maintenance of  clinical response and 
remission in CD and UC, in a highly refractory population. The 
safety profile described was in accordance with previous data, with 
no new safety signs. This is the first detailed experience with VDZ 
in Latin American patients. Studies demonstrating the efficacy of 
VDZ in patients without previous exposure to biological agents 
are warranted.
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RESUMO – Contexto – Há escassez de dados sobre a eficácia e segurança do vedolizumabe nas doenças inflamatórias intestinais na América Latina.  

Objetivo – Descrever a primeira experiência observacional de mundo real com vedolizumabe em pacientes latino-americanos com doenças inflamatórias 
intestinais. Métodos – Estudo retrospectivo multicêntrico observacional de pacientes com doença de Crohn (DC) e retocolite ulcerativa inespecífica 
(RCUI) que utilizaram vedolizumabe em qualquer fase de seu tratamento. Foram avaliadas a remissão e resposta clínicas (de acordo com o índice de 
Harvey-Bradshaw para DC e escore de Mayo para RCUI), cicatrização da mucosa, necessidade de cirurgia e eventos adversos. Resultados – Foram 
incluídos 90 pacientes (52 com DC e 38 com RCUI), a maioria com exposição prévia a agentes anti-TNF (88,46% na DC e 76,31% na RCUI). Na DC 
(em análise conforme observado), as taxas de remissão nas semanas 12, 26 e 52 foram 42,89% (21/49), 61,9% (26/42) e 46,15% (12/26), respectivamente. 
Na RCUI, as taxas de remissão nas semanas 12, 26 e 52 foram de 28,94% (11/38), 36,66% (11/30) e 41,17% (7/17). As taxas de cicatrização da mucosa 
foram 36,11% na DC e 43,4% na RCUI. Durante o período do estudo, 7/52 pacientes com DC foram submetidos a cirurgia abdominal maior e 4/38 
pacientes com RCUI necessitaram de colectomia. Conclusão – O vedolizumabe foi eficaz na indução e manutenção da resposta e remissão clínicas em 
população refratária na DC e RCUI, com perfil de segurança favorável.

DESCRITORES – Doença de Crohn. Colite ulcerativa. Doença inflamatória intestinal. Integrinas. Anticorpos monoclonais.
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INTRODUCTION

The incidence of inflammatory bowel diseases (IBD), namely 
Crohn’s disease (CD) and ulcerative colitis (UC) seems to be 
stabilized in the Western world and may be increasing in newly 
industrialized countries(1). A recent systematic review demonstrated 
the growing incidence and prevalence of IBD in Latin America, 
a continent with few registries and population-based studies in 
the field(2). IBD patients in Latin America seem to have a similar 
phenotype to those described in North America or Europe, but 
variations in patient care may be expected for different socioeco-
nomical reasons.

The introduction of anti-TNF agents represented a landmark 
in the management of both CD and UC, with improved efficacy 
and safety when compared with conventional treatment(3-6). Novel 
therapies, such as new biologic agents with different mechanisms 
of  action (vedolizumab and ustekinumab) or small molecules 
(tofacitinib) targeting intestinal inflammation were recently ap-
proved and currently complete the therapeutic armamentarium to 
treat IBD(7-10). Moreover, the development of different treatment 
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strategies (such as early use of combined immunossupression and 
the treat-to-target approach) also contributed to better outcomes 
to our patients(11-13).

There is variation in the frequency of use of biological agents 
in IBD worldwide. This is a consequence of  different factors, 
such as physicians’ experience, access to medication in public and 
private health systems, local regulatory issues, and continued medi-
cal education processes that also vary in different regions of the 
globe. Currently, as biologics represent the most effective therapy 
to achieve better outcomes in IBD, it is possible that the frequency 
of use of these agents can be directly related to different outcomes, 
such as reduction in abdominal surgery and hospitalizations. Thus, 
it is essential to understand the current status of biologic penetra-
tion in the therapeutic armamentarium in a determined region, to 
draft a current snapshot that might lead to an improvement in the 
quantity of patients treated and in the efficacy of biologics’ use, 
aiming better patient care and outcomes.

There are descriptions of the efficacy and safety of anti-TNF 
agents in Latin America(14-16). However, to date, there is scarce data 
on the precise penetration and frequency of use of biological agents 
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in the management of IBD in our continent. Within this scenario, 
the aim of this review was to summarize data regarding frequency 
of use of biologic agents in the continent, determining its possible 
consequences on IBD care and speculating future directions to 
improve the current scenario on the use of these agents.

METHODS

This is a descriptive review. Extracted data were derived from 
a previous complete systematic review performed by three of 
the authors (AOMCD, GGK and PGK) that explored different 
characteristics of  IBD in Latin America(2). Studies were initially 
captured in three different databases, PUBMED, EMBASE and 
SCIELO. There was no language limitation (studies in English, 
Portuguese and Spanish were included). After abstract review, po-
tential studies were analysed in detail as full text reviews. The studies 
fully included in this previous systematic review which contained 
detailed descriptions of the percentage of use of biological agents 
(biologicals’ penetration) in different cohorts throughout Mexico, 
Central America, Caribbean and South America were included, 
and descriptive findings were compiled into a table, separating 
CD and UC penetration of these drugs in different patient cohorts 
from different countries. 

RESULTS

The flowchart of  the selection of  the studies is published 
elsewhere(2). We identified 1,434 articles that fulfilled the selection 
criteria: 255 from MEDLINE, 722 from EMBASE and 457 from 
SciELO. After abstract review, 83 articles were selected for full-text 
review. From the 61 studies included in the original systematic 
review, only 19 included data of the percentage of patients treated 
with biological agents. From those, all included only use of  the 
first approved anti-TNF agents (infliximab [IFX] and adalimumab 
[ADA]). There were no studies to date including the frequency of 
use of most recently approved anti-TNF agents (e.g., golimumab 
and certolizumab pegol) or biologics with different mechanisms of 
action (e.g., vedolizumab or ustekinumab). Overall, studies mostly 
described cohorts of IBD patients, with four being performed ex-
clusively in CD(17-20) and two exclusively in UC patients(21,22).

TABLE 1 describes in detail the current status of the frequency 
of use of biologics in different countries from Latin America, in 
CD, UC or IBD overall. As seen, a clear variation was observed. 
The anti-TNF use in CD varied from 1.51% in Mexico up to 46.9% 
in Colombia. In addition to the aforementioned Mexican study, 
a study from Cuba (3.8%), one from Brazil (4.8%) and one from 
Puerto Rico (9.7%) similarly had low biologic penetrations in pa-

TABLE 1. Studies from Latin America that described the frequency of biologics use (anti-TNF agents). 

Author and publication year Country Study period Crohn’s disease Ulcerative colitis IBD overall

Bechara et al., 2015*(17) Brazil 1992-2012 4.8%

de Barros et al., 2017*(18) Brazil 2005-2012 29.6%

Arantes et al., 2017(23) Brazil 2008-2016 20.2% (IFX) 5.4% (IFX)

33.6% (ADA) 5.4% (ADA)

da Silva et al., 2015#(21) Brazil 2011-2012 1.5%

Lima-Martins et al., 2018(24) Brazil 2013-2014 43.4% 4.5%

Vivan et al., 2017(25) Brazil 2016-2017 37.93%

Lima et al., 2017(26) Brazil not reported 18.3%

Kleinubing-Junior et al., 2011(27) Brazil not reported 8.5% 2%

Simian et al., 2016(28) Chile 2012-2015 34% 7%

Juliao-Baños et al., 2010(29) Colombia 2001-2009 46.9% 7.4% 13.4%

Rodríguez-Castro et al., 2013*(19) Costa Rica 1990-2009 25%

García et al., 2014*(20) Cuba 2011-2012 3.8%

Yamamoto-Furusho et al., 2015(30) Mexico 1983-2013 1.51%

Yamamoto-Furusho et al., 2009#(31) Mexico 1987-2006 0%

de la Cruz-Guillen et al., 2011#(22) Mexico 1990-2008 7.35%

Sarmiento et al., 2018(32) Mexico not reported 37.4% 16.2%

Paredes-Méndez et al., 2016(33) Peru 2004-2014 33.3% 2.4%

Melendez et al., 2011(34) Puerto Rico 1995-2007 9.7% 0.8%

Luciano et al., 2018(35) Uruguay 1954-2017 1.4%

*Studies in exclusive Crohn’s disease population. #Studies in exclusive ulcerative colitis population. IBD: inflammatory bowel diseases; IFX: infliximab; ADA: adalimumab.
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tient care for CD. However, most of the studies described anti-TNF 
use in approximately 20%–40% of CD patients. On the other side, 
the frequency of use of biologics was clearly lower in UC, varying 
from 0% in 2009 to up 16.2% in 2018, according to two different 
Mexican studies. Only two studies described the penetration of anti-
TNF agents in IBD overall: 13.4% in a Colombian and 37.93% in a 
Brazilian study. Only one study described data separately according 
to the anti-TNF agent employed. Arantes et al. demonstrated more 
adalimumab patients in CD as compared to infliximab, and equal 
use of both agents in UC(23). FIGURE 1 summarizes the variation 
of biologic penetration in Latin American and Caribbean countries 
in CD and UC in two different maps.

UC, as the low biologic penetration in the continent remained low 
over the years, not reducing rates of colectomy(2). This will certainly 
lead to several implications in health care structures and costs. 

With approval and overspread use of  anti-TNF biosimilars, 
it is expected that more patients can be treated with biologics in 
a near future. This can improve even more the access to this class 
of therapy for CD patients and increase the use in UC. With cost 
reduction from biosimilars, a more rapid approval of reimburse-
ment for biologics in UC can be expected, and one can anticipate a 
change in the current scenario in certain Latin American countries 
like Brazil, where the public reimbursement for UC still is lack-
ing. Nevertheless, although regulation specific to biosimilars has 
increased in Latin America countries in recent years, much progress 
remains to be made if  standards, transparency, and licensing deci-
sions are to be considered. Furthermore, pharmacovigilance pro-
grams for biosimilars represent an urgent and unmet need for most 
Latin America nations(40). The experience with new biologics, such 
as vedolizumab and ustekinumab will also certainly be increased 
over the next years. Moreover, pricing will play an important role in 
positioning these agents in therapeutic algorithms of naive patients 
who need biological therapy.

In addition, close cooperation between study groups, public 
health authorities and patient associations are needed in order to 
improve access to anti-TNF agents in Latin America. Specific study 
groups like GEDIIB (Grupo de Estudos de Doenças Inflamatórias 
Intestinais Brasileiro) from Brazil or GADECCU (Grupo Argentino 
de Enfermedad de Crohn y Colitis Ulcerosa) from Argentina have 
a relevant role in demonstrating local epidemiological data to the 
public system aiming therapeutic protocols for better IBD care as 
a whole. PANCCO (Pan American Crohn’s and Colitis Organiza-
tion) has also contributed to aglutinate different countries from 
the region aiming scientific activities and spreading of knowledge 
in Latin America. The role of these entities in the continent will 
be crucial in order to facilitate access to medications by joining 
patients, physicians and payors into the discussion of  accessing 
biologics in IBD.

As previously stated, no descriptions of  use of  certolizumab 
pegol in CD or golimumab in UC were described to date in Latin 
America. As there are scarce data in Latin America analysing 
the newer biologic agents with different mechanisms of  action 
(anti-integrins and anti-interleukins), one should expect that 
penetration of  these agents is surely lower than IFX and ADA 
in our continent. To date, there are no descriptions of  frequen-
cies of  patients using these new agents in full cohort studies in 
Latin America. However, some initial experiences with the drugs 
are starting to be described, mostly in abstract form presented in 
recent IBD meetings(41-44).

An initial Brazilian experience with 90 patients (52 with CD and 
38 with UC using vedolizumab (VEDO), an anti-integrin agent, 
was described in 2018(41,42). Clinical remission rates in CD after 52 
weeks of treatment were 46.15% and 24.48% in as observed and 
NRI (non-responder imputation) analyses, respectively. Mucosal 
healing was observed in 36.11% (13/36) patients. In UC, clinical 
remission rates after 52 weeks in LOCF and NRI analyses, respec-
tively, were 41.17% and 18.42%. Mucosal healing was observed 
in 43.40% (13/30) of the patients. These results from a Brazilian 
multicentric cohort, mostly performed in refractory patients (only 
13 of the 90 patients were previously naive to anti-TNF agents), 
demonstrate efficacy of VEDO in Latin America in similar rates 
from real world cohort studies from different parts of the globe.

DISCUSSION

The biologic penetration of anti-TNF agents (mostly IFX and 
ADA) in Latin America appears comparable with other regions 
of the world in CD, but it is lower than what has been described 
in UC(36-39). One possible reason to justify the findings described in 
this review is that anti-TNF agents were approved earlier for the 
management of CD than for UC globally. IFX was approved for 
UC in most Latin American countries between 2006-2008, and 
ADA had its approval from local regulatory agencies circa 2014. 
However, reimbursement for the use of anti-TNF agents for UC 
remains still a challenge in several countries in our continent. As 
an example, reimbursement for any biologic for UC in Brazil, the 
largest country in Latin America, is still not available in the public 
market even in 2019. The use of  biologics to treat UC remains 
restricted for patients from specific private health insurance com-
panies and few litigation actions in the public scenario. Hence, 
burocratic issues occurring in some Latin American health systems 
constitute a key factor to justify lower biologic penetration in UC 
as compared to CD.

The lower use of anti-TNF agents in UC may have deleterious 
effects in patient care over the continent. By not achieving full 
control of disease activity, patients will probably be undertreated, 
consequently having more hospitalizations and steroid use. Surgical 
rates may also remain unchanged if  no access to biological therapy 
is achieved. Our previous systematic review demonstrated that the 
crescent use of anti-TNF agents in CD was accompanied by a de-
crease in major abdominal surgical rates, what possibly reflected a 
better treatment algorithm. A similar pattern was not observed in 

FIGURE 1. Geographical distribution of countries which reported 
anti-TNF penetration in CD and UC, with minimum and maximum 
frequencies reported.
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Data coming from Colombia, presented at the ECCO (Euro-
pean Crohn’s and Colitis Organisation) 2019 meeting, from the 
EXVEDOCOL multicentric cohort study, demonstrated similar 
results with VEDO(43). In total, 38 patients (31 with UC and only 
7 with CD) were included in the analysis. Overall, 23 from the 31 
patients were previously exposed to anti-TNF agents. At week 14, 
clinical response was observed in 92% of UC and in 83% of CD 
patients. Clinical response rates were higher in patients who were 
naive to previous biologics (92%) as compared to biologic refrac-
tory patients (88%). Deep remission (mucosal healing and complete 
clinical remission) was observed in 46% of the patients. No detailed 
data on definitions of clinical response and remission were avail-
able in the abstract. These data deserve further interpretation and 
one should await the final publication with more details for more 
solid conclusions.

A single experience with Ustekinumab (UST) was described 
by a Brazilian group at the ECCO meeting in 2019(44). Forty-four 
patients with CD were included in a real-world observational 
study from five academic practices in Brazil, between November 
2017 and October 2018. Most of  the patients received mainte-
nance doses of  90 mg every 8 weeks, after intravenous induction 
of  ~6 mg/kg. After induction, 38.6% of  patients achieved clinical 
remission. A significant drop in C-reactive Protein (CRP) and fae-
cal calprotectin was also noticed after 16 weeks. After 44 weeks, 
clinical remission was observed in 75% of  the patients (after 5th 
dose). Two patients stopped the drug due to non-response. These 
were the first efficacy findings of UST in a Latin American country 
in the management of  CD.

As seen, the use of new biological agents such as VEDO and 
UST is scarce in Latin America, due to recent approval of  the 
medications added to certain difficulties in access to the drug in the 
private and public market. Since VEDO and UST were only recently 
approved in some countries in the region, it is still expected that 
the frequency of use of anti-TNF might be higher in the continent, 
as compared to these new agents. Surely the overspread use and 
higher penetration of new biological agents may be a question of 
time in Latin America.

In conclusion, biologic penetration for CD in Latin America 
is comparable with other regions of  the world. The same is not 
observed in UC. The increase in IBD incidence, as well as the sig-
nificant investment in the development of new drugs and continu-
ous medical education, have increased disease awareness among 
physicians in Latin America. Improvements in diagnosis and more 
effective treatment strategies with biologics have also raised the bar 
of expectation from both physicians and patients’ perspectives. It 
is well established that biological therapy has changed the course 
of the disease and the access of these medications by public and/or 
private systems contributed for better outcomes in Latin American 
IBD patients. This could be better noticed in CD and it is still a 
current need in the management of UC in most Latin American 
countries. The role of medical entities is also key to integrate pa-
tients and payors to facilitate access to those effective medications. 
The crescent use of  biosimilars will also help enhance biologic 
penetration in IBD in Latin America by reduction of costs, opening 
future possibilities to increase the number of treated patients with 
a fixed budget. Integration of health care payors, physicians and 
patients in the discussion of accessing biologics in IBD is essential 
to improve patient care in IBD. 
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RESUMO – Contexto – A introdução dos agentes anti-TNF representou um marco no tratamento da doença de Crohn (DC) e da recocolite ulcerativa 

(RCU), com maior eficácia e segurança quando comparado ao tratamento convencional. No entanto, ainda existem desafios significativos na América 
Latina para facilitar o acesso dos agentes biológicos a médicos e pacientes. Objetivo – O objetivo desta revisão foi reunir as evidências atuais sobre 
a penetração de agentes biológicos para DC e RCU na América Latina. Métodos – Os dados são derivados de uma revisão sistemática previamente 
publicada que explorou diferentes características das doenças inflamatórias intestinais (DII) na América Latina. Os estudos incluídos nesta revisão 
sistemática anterior que continham descrições detalhadas da percentagem do uso de agentes biológicos em coortes de pacientes em diferentes países 
da América Latina e Caribe foram incluídos, e os achados descritivos foram compilados detalhando a penetração destes medicamentos no manejo 
das DII. Resultados – Dos 61 estudos incluídos na revisão sistemática original, apenas 19 incluíram dados de percentagem de pacientes tratados com 
agentes biológicos. O uso de anti-TNF na DC variou de 1,51% no México até 46,9% na Colômbia, com a maioria dos estudos descrevendo o uso em 
aproximadamente 20%–40% dos pacientes na DC. Por outro lado, a frequência do uso de biológicos foi claramente menor na RCU, variando de 0% 
em 2009 a 16,2% em 2018, de acordo com dois estudos mexicanos. Apenas dois estudos descreveram a penetração de agentes anti-TNF nas DII em 
geral: 13,4% em estudo colombiano e 37,93% em outro estudo brasileiro. Nenhum estudo descreveu o percentual de uso de novos agentes biológicos 
(vedulizumabe e ustekinumabe). Conclusão – A penetração de agentes anti-TNF na América Latina é comparável ao resto do mundo na DC, mas 
menor na RCU. Com o aumento da incidência e prevalência de DII, estratégias específicas para se aumentar o acesso a agentes anti-TNF na RCU e 
novos agentes biológicos nas DII em geral são justificadas.

DESCRITORES – Doença de Crohn. Colite ulcerativa. Doenças inflamatórias intestinais. Terapia biológica. América Latina.
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INTRODUCTION

Celiac disease (CD), also called gluten intolerance, is a chronic 
and immune-mediated enteropathy with intestinal and extraintesti-
nal manifestations triggered by the ingestion of gluten-containing 
grains in genetically predisposed individuals(1-3). A review of celiac 
disease studies showed a biopsy-proven prevalence ranging from 
0.15% to 1.9% in unselected populations of North America and 
Western Europe(4). The diagnosis of CD can take several years to 
confirm and often times the diagnosis can be delayed by patients 
with a normal or high body mass index (BMI)(5).

The actual etiology of  CD is not fully understood, but some 
risk factors have been implicated in its development, including an 
association of  genetic and environmental factors(6,7). Neverthe-
less, few environmental factors such as Infant feeding practices 
that influence the risk of  having CD have been identified(8). The 
genetics of  CD is closely related to HLA class II molecules HLA-
DQ2 or HLA-DQ8, and has received attention for a decade with 
numerous studies published and several recent reviews. Moreover, 
genome-wide association studies (GWAS) have expanded our 
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understanding of  genetic predisposition and revealed contribu-
tion of  genes encoding for the pro-inflammatory cytokines in 
susceptibility to CD(9).

The human IL-6 gene is mapped to chromosome 7p21-24, 
consists of seven exons and spanning 12.8 kb of genomic DNA(10). 
Moreover, the IL-10 gene is mapped to the long arm of chromo-
some 1 (1q31-32), composed of  five exons and spans about 4.7 
kb(11,12). The importance of IL-6 and IL-10 in many physiological 
and pathological processes, particularly in the autoimmune disease, 
has been reported(13,14). In recent decade, a number of studies have 
reported the association of IL-6 -174G>C and IL-10 -1082A>G 
polymorphisms with CD susceptibility. However, those studies have 
drawn inconsistent conclusions, because individual study with small 
sample sizes may be underpowered to detect the association of L-6 
-174G>C and IL-10 -1082A>G polymorphisms on susceptibility 
of CD. In order to get more precision results for the polymorphism 
and the risk of CD, we carried out a first meta-analysis including all 
eligible studies published to date to comprehensively examine the 
association of IL-6 -174G>C and IL-10 -1082A>G polymorphisms 
with susceptibility to CD.

AG-2019-71
dx.doi.org/10.1590/S0004-2803.201900000-60
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METHODS

Identification and eligibility of relevant studies
A comprehensive computer searches were carried out in Pub-

Med, Google Scholar, EBSCO, EMBASE, Web of science, Scien-
tific Information Database (SID), Islamic World Science Citation 
Center (ISC), Wanfang, Ovid, Weipu, China National Knowledge 
Infrastructure (CNKI) database to collect case-control studies 
related to the association of association of IL-6 -174G>C and IL-
10 -1082A>G polymorphisms with CD up to April 20, 2019. The 
keywords were as follows: (‘’celiac disease’’ OR ‘’ coeliac disease’’ 
OR ‘’gluten intolerance’’ OR ‘’celiac sprue’’ OR ‘’nontropical 
sprue’’ OR ‘’endemic sprue’’) AND (‘’interleukin 6‘’ OR ‘’IL-6’’ 
OR ‘’-174G>C’’ OR ‘’rs1800795’’) AND (‘’ interleukin 10’’ OR 
‘’IL-10’’ OR ‘’-1082A>G’’ OR ‘’rs1800896’’) AND (‘’SNPs’’ OR 
‘’polymorphism’’ OR ‘’mutation’’ OR ‘’variation’’ OR ‘’allele’’). 
Furthermore, bibliographies of  main retrieved case-control and 
review articles were also checked by a manual search to identify 
additional eligible studies. Searches were limited to published stud-
ies in Persian, Chinese and English.

Inclusion criteria and exclusion criteria
We selected eligible studies according to the following criteria: 

(1) studies with case-control and cohort design; (2) evaluated the 
association of IL-6 -174G>C and IL-10 -1082A>G polymorphisms 
with CD; (3) adequate data to that odds ratios (ORs) with 95% 
confidence intervals (CIs); (4) the study had to be published us-
ing human subjects. Exclusion criteria were: (1) insufficient data 
on the distribution of IL-6 -174G>C and IL-10 -1082A>G loci 
genotypes; (2) case-only, linkage and family based studies; (3) 
case reports, posters, reviews, abstracts, letter to editors, previous 
meta-analyses; and (4) duplicates of previous studies or data. If  
a study was subsequently updated, we selected the study with the 
largest sample size. The authors independently checked all studies to 
examine whether the eligible studies fulfilled the inclusion criteria.

Data extraction
Two independent investigators reviewed and extracted data 

from all eligible publications based on the inclusion and exclusion 
criteria listed above. Discrepancies were adjudicated by a third 
author until consensus was reached on all items. The data extracted 
from each eligible study included the first author’s name, year of 
publication, number of cases and controls, ethnicity, country of 
study population, source or design of experiment (population- or 
hospital-based controls), genotyping methods, number of geno-
typed cases and controls for IL-6 -174G>C and IL-10 -1082A>G 
loci, Hardy-Weinberg equilibrium (HWE) in controls, and minor 
allele frequency (MAF). Disputes were settled by consulting the 
third person. The cases and controls ethnicities were categorized 
as Caucasian, Asian, African or Mixed.

Statistical analysis
In this meta-analysis, the crude odds ratio (OR) with the corre-

sponding 95% confidence intervals (95% CI) were used to assess the 
strength of association of the IL-6 -174G>C and IL-10 -1082A>G 
polymorphisms with risk of CD. The Z-test was used to measure 
the significance of the pooled OR, and statistical significance was 
defined as P<0.05 (two-tailed). Five genetic models were used for 
pooling the ORs, i.e., allele (B vs. A), homozygote (BB vs. AA), 
heterozygote (BA vs. AA), dominant (BB+BA vs. AA) and recessive 

(BB vs. BA+AA), respectively. The presence of heterogeneity between 
studies was evaluated with the Cochran’s Q statistic; in which P<0.10 
indicated significant heterogeneity. Moreover, a Chi-square-based I2 
test was used to quantify the degree of heterogeneity (I2<25%, no 
heterogeneity; 25%<I2<50%, moderate heterogeneity; 50%<I2<75%, 
large heterogeneity; I2>75%, extreme heterogeneity). Accordingly, the 
pooled ORs were examined using a fixed-effects (Mantel-Haenszel 
method) (if  P>0.05 or I2<50%); otherwise, random-effects model 
(DerSimonian- Laird method) was utilized (if P<0.05 or I2>50%) 
based on the level of heterogeneity. For each case-control study, de-
parture of the IL-6 -174G>C and IL-10 -1082A>G polymorphisms 
frequencies in control groups from the Hardy-Weinberg equilibrium 
(HWE) was examined using the chi-square test, and deviation was 
considered when P<0.05. We have tested our results stability and 
reliability using sensitivity analysis, in which one study was deleted 
each time and the analyses were repeated. Publication bias was 
tested with the funnel plot and Egger’s linear regression asymmetry 
test; P<0.05 suggested statistically significant publication bias. All 
analyses were performed with the Comprehensive Meta-Analysis 
(CMA) 2.0 software (Biostat, USA). Two-sided P-values <0.05 were 
considered statistically significant. If P value >0.05, the genotype 
distribution of the control group conformed to HWE.

RESULTS

Study characteristics
The selection process of eligible studies is shown in FIGURE 1. 

According to our search strategy, 93 articles were initially screened. 
After duplicates had been removed, then, 48 articles were deter-

FIGURE 1. Flow chart of study selection process in a systematic review.
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mined to be irrelevant papers and not related to the association 
of IL-6 -174G>C and IL-10 -1082A>G polymorphisms with CD 
and were initially excluded. Afterward, 19 studies that focused 
on other SNPs rather than IL-6 -174G>C and IL-10 -1082A>G 
polymorphisms, review articles, case only studies and studies with 
insufficient data polymorphism were excluded. Finally, a total of 
nine case-control studies involving five studies with 737 cases and 
1,338 control on IL-6 -174G>C polymorphism(15-19), and four stud-
ies with 923 cases and 864 controls on IL-10 -1082A>G polymor-
phism(16,20-22) were selected. The Characteristics of included studies 
are shown in TABLE 1. All of the selected papers were written in 
English and published between 2006 and 2018. Among them, eight 
studies were based on Caucasian (Spain, Italy, and Sweden), and 

one was based Middle-East Asian (Iran). The IL-6 -174G>C and 
IL-10 -1082A>G polymorphisms frequencies in each study, results 
of HWE test in control groups and MAFs are shown in TABLE 
1. The distribution of genotypes in all studies was consistent with 
HWE except for two studies on c IL-6 -174G>C (TABLE 1).

Quantitative synthesis
IL-6 -174G>C polymorphism
TABLE 2 listed the main results of the meta-analysis of IL-6 

-174G>C polymorphism with CD risk. When all the eligible stud-
ies were pooled into meta-analysis, the results showed that IL-6 
-174G>C polymorphism was not significantly associated with 
increased risk of CD under all genetic models i.e., allele (A vs G: 

TABLE 1. Characteristics of literatures included in the meta-analysis.

First author Country 
(ethnicity)

Genotyping 
technique SOC Case/

Control

Cases Controls
MAFs HWEGenotype Allele Genotype Allele

GG GC CC G C GG GC CC G C
IL-6 -174G>C

Garrote 2005 Spain 
(Caucasian) SSP-PCR HB 44/95 24 14 6 62 26 42 41 12 125 65 0.342 0.687

Barisani 2006 Italy 
(Caucasian) PCR-SSP HB 155/202 62 73 20 197 113 75 96 31 246 158 0.391 0.975

Dema 2009 Spain 
(Caucasian) TaqMan PB 332/835 136 154 42 426 238 386 358 91 1130 540 0.323 0.558

de 
Albuquerque 
2015 

Italy 
(Caucasian) PCR-RFLP HB 101/100 52 40 9 71 29 43 53 4 69 31 0.305 0.012

Barartabar 
2018 Iran (Asian) PCR-RFLP NS 105/106 38 60 7 136 74 12 90 4 114 98 0.462 ≤0.001

IL-10 -1082A>G AA GA GG A G AA GA GG A G
Hahn-Zoric 
2003 

Sweden 
(Caucasian) PCR-RFLP HB 93/103 31 41 21 103 83 18 59 26 95 111 0.539 0.121

Lio 2005 Italy 
(Caucasian) ARMS-PCR HB 110/220 34 52 24 120 100 66 102 52 224 206 0.468 0.306

Barisani 2006 Italy 
(Caucasian) PCR-RFLP HB 155/202 46 83 26 175 135 76 97 29 249 155 0.384 0.827

Zupin 2014 Italy 
(Caucasian) TaqMan PB 565/338 202 278 85 682 448 118 166 54 402 274 0.405 0.729

SOC: source of controls; HB: hospital based; PB: population based; RFLP: restriction fragment length polymorphism; ARMS: amplification-refractory mutation system; MAF: minor allele 
frequency; HWE: Hardy-Weinberg equilibrium.

TABLE 2. Meta-analysis results of association of IL-6 -174G>C and IL-10 -1082A>G polymorphisms with CD risk.

Polymorphism Genetic model Type of model
Heterogeneity Odds ratio Publication Bias

I2 (%) PH OR 95% CI Ztest POR PBeggs PEggers

IL-6 -174G>C

A vs G Fixed 55.80 0.060 0.984 0.857-1.131 -0.227 0.820 0.806 0.142
AA vs GG Fixed 0.00 0.473 1.101 0.804-1.507 0.601 0.548 0.806 0.495
AG vs GG Random 82.44 ≤0.001 0.654 0.378-1.311 -1.520 0.128 0.220 0.052

AA+AG vs GG Random 81.36 ≤0.001 0.693 0.418-1.151 -1.417 0.157 0.086 0.046
AA vs AG+GG Fixed 0.00 0.542 1.149 0.856-1.543 0.924 0.356 0.462 0.425

IL-10 -1082A>G

A vs G Fixed 44.29 0.146 0.973 0.848-1.116 -0.395 0.693 0.308 0.708
AA vs GG Fixed 36.43 0.194 0.925 0.696-1.230 -0.534 0.594 0.734 0.706
AG vs GG Random 64.46 0.038 0.921 0.618-1.373 -0.404 0.687 0.734 0.541

AA+AG vs GG Fixed 52.08 0.100 0.882 0.637-1.221 -0.757 0.449 0.308 0.418
AA vs AG+GG Fixed 0.00 0.859 0.960 0.747-1.234 -0.316 0.752 0.734 0.843

CD: celiac disease; OR: odds ratio; CI: confidence interval.
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OR=0.984, 95% CI 0.857–1.131, P=0.820, FIGURE 2A), homozy-
gote (AA vs GG: OR=1.101, 95% CI 0.804–1.507, P=0.548), het-
erozygote (AG vs GG: OR=0.654, 95% CI 0.378–1.311, P=0.128), 
dominant (AA+AG vs GG: OR=0.693, 95% CI 0.418–1.151, 
P=0.157), and recessive (AA vs AG+GG: OR=1.149, 95% CI 
0.856–1.543, P=0.356).

IL-10 -1082A>G polymorphism
TABLE 2 listed the main results of the meta-analysis of IL-10 

-1082A>G polymorphism with CD risk. When all the eligible stu-
dies were pooled into meta-analysis, the results showed that IL-10 
-1082A>G polymorphism was not significantly associated with 
increased risk of CD under all genetic models genetic models i.e., 
allele (A vs. G: OR=0.973, 95% CI 0.848–1.116, P=0.693), homozy-
gote (AA vs GG: OR=0.925, 95% CI 0.696–1.230, P=0.594), het-
erozygote (AG vs GG: OR=0.921, 95% CI 0.618–1.373, P=0.687), 
dominant (AA+AG vs GG: OR=0.882, 95% CI 0.637–1.221, 
P=0.449), and recessive (AA vs AG+GG: OR=0.960, 95% CI 
0.747–1.234, P=0.752, FIGURE 2B).

Sensitivity analysis
Sensitivity analyses were performed after sequential removal 

of  each of  the included studies and HWE-violating studies to 
examine the influence of each individual data-set on the pooled 

ORs. However, the pooled ORs and 95% CIs were not significantly 
altered when any part of the study was omitted, which indicated 
that any single study had little impact on the overall ORs. Moreover, 
we included also those HWE-violating studies for IL-6 -174G>C 
polymorphism in the current meta-analysis. However, after those 
studies were excluded, the IL-6 -174G>C polymorphism association 
with CD risk was not adjusted (data not shown).

Publication bias
We used visual inspection of funnel plots and Egger’s test to 

evaluate the publication bias in the current meta-analysis. The shape 
of funnel plots showed no obvious asymmetry and the result of 
Egger’s test did not show statistical evidence for bias. The Egger’s 
test also showed that All the P values were more than 0.05 for IL-
10 -1082A>G (TABLE 2). Thus, no evident publication bias was 
found in present study, and the result of the study is reliable and 
credible. However, publication bias in the included studies for IL-6 
-174G>C polymorphism showed evidence of an asymmetry under 
dominant model and supported by Egger’s test (PBeggs=0.086 and 
PEggers=0.046, TABLE 2). Thus, we utilized the Duval and Tweedie 
non-parametric ‘‘trim and fill’’ method to testing and adjusting the 
publication bias for IL-6 -174G>C polymorphism. However, the 
results did not adjust, indicating that our results were statistically 
robust and reliable (FIGURE 3).

FIGURE 2. Forest plot of IL-6 -174G>C and IL-10 -1082A>G polymorphisms with CD. A) IL-6 -174G>C (allele model: A vs G); B) IL-10 -1082A>G 
(recessive model: AA vs AG+GG).
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DISCUSSION

CD is a long term and complex immune-mediated enteropathy 
with a very strong genetic component. Multiple genetic findings 
over the last decade have added to the already known HLA-DQ2 
and HLA-DQ8 haplotypes influence numerous loci associated to 
risk of CD(23). In the present study, we performed a comprehensive 
meta-analysis to evaluate the association of  IL-6 -174G>C and 
IL-10 -1082A>G polymorphisms to susceptibility CD based on all 
available studies. The results demonstrated that the IL-6 -174G>C 
and IL-10 -1082A>G polymorphisms not significantly associated 
with risk of CD in overall population. Most of the studies included 
in this meta-analysis were recruited from Caucasian populations. 
So, we did not analyze the association of IL-6 -174G>C and IL-10 
-1082A>G polymorphisms with CD risk by ethnicity, and future 
studies should address this point.

As a pleiotropic cytokine, IL-6 can regulate many cell functions, 
including immune defensive mechanism, cell proliferation, and 
differentiation, and also the production of haemocytes. Previous 
epidemiological studies have shown an association between IL-6 
-174G>C polymorphism and CD risk, but the results are contro-
versial and inconclusive. For example, de Albuquerque et al., in a 
case-control of 192 CD cases and 96 controls from northeast Italy 
evaluated the association IL-6 -174G>C polymorphism with CD. 
Their results showed a statistically significant association between 
IL-6 -174 G>C polymorphism and CD(18). Dema et al., have reported 
that the IL-6 -174G>C polymorphism was significantly associated 
with increased risk of CD susceptibility in Spanish girls(17). However, 
Barartabar et al., not found a significant association between IL-6 
-174G>C polymorphism and increased risk of CD in an Iranian 
population(19). This inconsistency could result from relatively small 
sample size, from genetic ethnical heterogeneity or from unknown 
local environmental factors. In current meta-analysis, we pooled all 
five eligible case-control studies addressing the association of the 
IL-6 -174 G>C polymorphism with CD, and the results revealed a 
negative association between this polymorphism and risk of CD.

There has been little evidence to suggest association between the 
IL-10 -1082A>G polymorphism and CD risk, and their results are 
inconclusive. Hahn-Zoric et al., have evaluated the association of 
the IL-10 -1082A>G and TNF-α -308 G>A polymorphisms with 
CD risk in a Swedish population. Their results showed a possible 
involvement of IL-10 -1082A>G polymorphism in the development 
of CD(20). Zupin et al., in a study evaluated the association of IL-10 
-1082A>G, -819T>C and -592A>C polymorphisms with CD risk 
in 565 cases and 576 controls from north-eastern Italy(22). Their 
results showed that the IL-10 polymorphisms were not significantly 
associated with increased risk CD in the population. Lio et al., 
not found differences in genotype frequencies of IL-10 -1082A>G 
polymorphism between cases with CD and controls in an Italian 
population(21). To statistically discuss this association, we designed 
the present meta-analysis based on all previously published studies. 
After data syntheses, we found no significant association between 
IL-10 -1082A>G polymorphism and the susceptibility to CD in 
overall population. For the low penetrance CD susceptibility gene 
effects from SNP, these important genetic and environmental fac-
tors should be adequately considered.

To the best of  our knowledge, our study is the first meta-
analysis focused on the association of  IL-6 -174G>C and IL-
10 -1082A>G polymorphisms with CD risk. In addition, the 
methodological issues for meta-analysis, such as, heterogeneity, 
publication bias, and sensitivity analysis for stability of  results 
were all carefully investigated. Despite these advantages, some 
limitations in current study should be acknowledged when inter-
preting our results. First, this meta-analysis was limited by the 
small sample size, which needs further investigations. Second, in 
this meta-analysis study, all case-control studies were recruited 
from Caucasians and thus, the results may be applicable to the 
Caucasian populations only. Further studies in others ethnic 
groups are required to give more comprehensive understanding 
the exact role of  these polymorphisms on CD risk. Third, only 
published studies were recruited in this meta-analysis, publica-
tion bias might have inevitably occurred. Fourth, only articles 
that were published in English, Persian and Chinese, and studies 
with available full-text articles were included in this meta-analysis; 
therefor, some eligible studies that have not been unpublished or 
were reported in other languages were missed, which may influ-
ence the pooled results. Finally, CD is a multifactorial disease 
that results from complex interactions between genetic and 
environmental factors. Due to the lack of  uniform background 
data for recruited studies, our results were based on unadjusted 
estimates, data were not stratified by other factors such as age, 
gender, lifestyle factors, environment factors, and other risk fac-
tors of  CD risk. With more data becoming available, it might be 
evaluate the association with more reliable results.

In summary, our pooled data indicated that the IL-6 -174G>C 
and IL-10 -1082A>G polymorphisms are not an important sus-
ceptibility genetic factor for CD development. However, to reach 
a definitive conclusion, further well-designed studies with larger 
sample size, detailed data and in others ethnic groups are required 
to further clarify the exact role of  IL-6 -174G>C and IL-10 
-1082A>G polymorphisms with CD risk. Moreover, gene-gene and 
gene-environment interactions studies should also be considered 
in future studies.

FIGURE 3. Funnel plot for publication bias in the meta-analysis of IL-6 
-174G>C polymorphism and CD risk under the dominant model (AA+AG 
vs GG). “Blue” without and “red” with trim and fill method.
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RESUMO – Contexto – Há poucas evidências para sugerir que os IL-6 -174G>C e IL-10 -1082A>G polimorfismos são significativamente associados 

com susceptibilidade para doença celíaca. Assim, foi realizada a presente meta-análise para explorar a potencial associação entre estes polimorfismos 
com o risco de doença celíaca. Métodos – Foram pesquisados estudos elegíveis no Pubmed, Medline, Embase, Web of Science e CNKI Database 
até abril de 2019. Razões de probabilidades com 95% de intervalo de confiança foram calculados para avaliar as potenciais associações. Além disso, 
observou-se a heterogeneidade, a sensibilidade e o viés de publicação para esclarecer e validar os resultados agrupados. Resultados – No total, nove 
estudos caso-controle envolvendo cinco estudos com 737 casos e 1.338 controle em IL-6 -174G>C polimorfismo e quatro estudos com 923 casos e 
864 controles em IL-10 -1082A>G polimorfismo foram selecionados. As razões de probabilidade mostraram que o IL-6 -174G>C e IL-10 -1082A>G 
polimorfismos não estavam significativamente associados com aumento risco de doença celíaca nos cinco modelos genéticos. Não foi detectado viés 
de publicação. Conclusão – Pelo nosso conhecimento esta é a primeira meta-análise resumindo todos estudos disponíveis para associação de IL-6 
-174G>C e IL-10 -1082A>G polimorfismos com doença celíaca. Estes resultados sugerem que os IL-6 -174G>C e IL-10 -1082A>G polimorfismos 
podem não ser associados com aumento risco de doença celíaca. Além disso, maiores estudos e mais bem desenhados são necessários para descrever 
totalmente a associação de IL-6 -174G>C e IL-10 -1082A>G polimorfismos com doença celíaca.

DESCRITORES – Doença celíaca. Interleucina-6. Interleucina-10. Polimorfismo genético. 
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In article “Recommendations for invasive procedures in patients with diseases of the liver and biliary tract: report of a joint 
meeting of the Brazilian Society of Hepatology (SBH), Brazilian Society of Digestive Endoscopy (SOBED) and Brazilian So-
ciety of Interventional Radiology and Endovascular Surgery (SOBRICE)” published in journal Arquivos de Gastroenterologia, 
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