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Abstract

Background: Bleeding esophageal varices is a deadly complication of liver cirrhosis. Guidelines recommend an
early diagnosis of esophageal varices before incident bleeding by screening all patients diagnosed with liver
cirrhosis. Though it has been reported elsewhere that the presence of esophageal varices varies widely among
cirrhotic patients this has not been assessed in Tanzania since endoscopy is not readily available for routine use in
our setting. This study was designed to determine the prevalence of esophageal varices and assess the utility of
clinical parameters in predicting the presence of varices among cirrhotic patients in northwestern Tanzania.

Methods: A cross-sectional analysis of adult patients with liver cirrhosis was done at Bugando Medical Centre.
Demographic, clinical, laboratory and endoscopic data were collected and analyzed using STATA 13. The presence
of esophageal varices was detected using endoscopic examination and associated factors were assessed by logistic
regression. The predictive value of clinical predictors was also assessed by calculating sensitivity and specificity.

Results: A total of 223 patients were enrolled, where 88 (39.5%; 95%Cl: 33.0-45.9) had esophageal varices. The
varices were independently associated with increased age (OR: 1.02; 95%Cl: 1.0-1.04; p=0.030); increased splenic
diameter (OR:1.3; 95%Cl:1.2-1.5; p < 0.001), increased portal vein diameter (OR:1.2; 95%Cl: 1.07-1.4; p=0.003), having
ascites (OR: 3.0; 95%Cl: 1.01-8.7; p = 0.046), and advanced liver disease (OR: 2.9; 95%Cl: 1.3-6.7; p =0.008). PSDR least
performed in predicting varices, (AUC: 0.382; 95%Cl: 0.304-0.459; cutoff: < 640; Sensitivity: 58.0%; 95%Cl: 46.9-684;
specificity: 57.0%; 95%Cl: 48.2-65.5). SPD had better prediction; (AUC: 0.713; 95%Cl: 0.646-0.781; cut off: > 15.2 cm;
sensitivity: 65.99%; (95% Cl: 55-75.7 and specificity:65.2%; 95%Cl: 56.5-73.2), followed by PVD, (AUC: 0.6392; 95%Cl:
0.566-0.712;cutoff: > 1.45 cm; sensitivity: 62.5%; 95CI: 51.5-72.6; specificity: 61.5%; 95%Cl: 52.7-69.7).

(Continued on next page)

* Correspondence: daniel_rev2002@yahoo.com

'Department of medicine, Weill Bugando School of Medicine, P.O Box 1464,
Mwanza, Tanzania

’Department of medicine, Bugando medical center, 1370 Mwanza, Tanzania
Full list of author information is available at the end of the article

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12876-019-1123-9&domain=pdf
http://orcid.org/0000-0002-2701-9321
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:daniel_rev2002@yahoo.com

Gunda et al. BMC Gastroenterology (2019) 19:203

Page 2 of 9

(Continued from previous page)

Conclusion: Esophageal varices were prevalent among cirrhotic patients, most of which were at risk of bleeding.
The non-invasive prediction of varices was not strong enough to replace endoscopic diagnosis. However, the
predictors in this study can potentially assist in the selection of patients at high risk of having varices and prioritize
them for endoscopic screening and appropriate management.
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Background

Liver cirrhosis is a chronic disease of the liver which is
commonly complicated by increased portal venous pres-
sure and formation of esophageal varices [1]. The develop-
ment of esophageal varices has been reported previously
in up to 80% of patients with liver cirrhosis. Esophageal
varices on the other hand frequently complicate into fatal
upper gastrointestinal bleeding (UGIB) [2]. The risk of
bleeding increases with severity of esophageal varices be-
ing highest with large varices. Additionally, the mortality
associated with bleeding varices is extremely high between
20 and 35% even with the best in hospital care [3, 4].
There is also a high rate of recurrence of bleeding in up to
60% of the survivors [5, 6]. Early detection of esophageal
varices and timely initiation of prophylactic treatment will
potentially minimize the risk of variceal bleeding and the
associated mortality [7-9].

Based on this, guidelines recommend endoscopic
screening of all cirrhotic patients for esophageal varices
at the time of diagnosis. However endoscopic services
are still limited in most resource-limited countries
(RLCs) where it is still relatively expensive for routine
screening of esophageal varices and it is not readily
available. Additionally, the prevalence of esophageal vari-
ces among patients with liver cirrhosis is variable and
some patients who are subjected to endoscopic screen-
ing may have no varices at all. Some authors believe that
doing endoscopy to all patients in a resource-limited set-
ting may unnecessarily overburden the available re-
sources with preventable costs [7, 10].

In this background, several studies have advocated the
use of non-invasive methods to identify patients at high
risk of having varices subsequently minimizing the use
of endoscopies in low-risk patients [11-13]. Platelet
count-to-spleen diameter ratio (PSDR) is one of the
non-invasive tools recommended for this purpose [14].
This tool is simple and less expensive as reported in pre-
vious studies [14, 15]. However, there is a paucity of
published data regarding the role of routine diagnostic
endoscopy among cirrhotic patients before incident
bleeding in Tanzania. This study was designed to deter-
mine the prevalence and risk factors of esophageal vari-
ces and assess the utility of non-invasive predictors of
esophageal varices among cirrhotic patients in the
North-western part of Tanzania.

Material and methods

This was a cross-sectional study which involved all adult
patients diagnosed to have liver cirrhosis at Bugando
Medical Center (BMC) between January 2015 and De-
cember 2017. The study was conducted at BMC medical
outpatients department. A minimum sample size of 205
was estimated from Leslie Kish formula (1965) for cross-
sectional studies assuming 26% of patients had esopha-
geal varices at diagnosis of liver cirrhosis [12] with a tol-
erable error of 0.06 at 95%CI. Patients suspected to have
liver cirrhosis including those with jaundice; ascites and
splenomegaly among others were reviewed at gastro-
enterology and hepatology clinic. After consent, these
patients underwent a Hepato portal ultrasound (USS)
scan by consultant radiologists or experienced sonogra-
phers. Those who had liver cirrhosis subsequently
underwent  oesophagogastroduodenoscopy  (OGD)
screening for esophageal varices. The OGD procedures
were done by a team of gastroenterologists and experi-
enced endoscopists in the department.

Additional tests that were done include hepatitis B and
C virus (HBV and HCV) test, liver function tests (LFT);
markers of liver injury (ALT & AST) and full blood pic-
ture (FBP). Any attendant complications were treated
accordingly including correction of anemia, initiation of
prophylactic treatment against esophageal varices in-
cluding Non-selective beta-blockers (NSBB) and endo-
scopic variceal ligation (EVL) as per available BMC
medical guideline. The patients’ data were documented
and patients were serially enrolled until the desired sam-
ple size was reached.

Data were computerized using Epi data version 3.1 and
STATA version 13 (Stata Corp LP, college station, TX)
was used for analysis. Continuous variables were summa-
rized as medians with interquartile range (IQR) while cat-
egorical variables were summarized as proportions with
percentages. The presence of esophageal varices was cal-
culated and those with grades 3&4 type of varices were
further sub-classified as having large varices as reported
previously [16]. Univariate logistic regression followed by
a multivariate logistic regression model was employed to
calculate the odds ratio (OR) at 95% confidence interval
(CI) to assess the degree of association between different
factors and the presence of esophageal varices. On the
basis of previous literatures [12, 13, 17-20], and our own



Gunda et al. BMC Gastroenterology (2019) 19:203

clinical experience we selected age, sex, alcohol use, jaun-
dice, ascites, hepatitis status, platelet counts (PTC),
hemoglobin level, serum albumin, portal vein diameter
(PVD), splenic diameter (SPD), and Child-Pugh score as
potential predictors of esophageal varices. Parameters in-
cluding hepatic encephalopathy, serum bilirubin, serum
albumin, ascites and international normalized ratio (INR)
were used to calculate the Child-Pugh score as done previ-
ously [21]. All factors with a p-value <0.25 on univariate
logistic regression model were subsequently included in
multivariate model. Factors were considered independ-
ently associated with the presence of esophageal varices if
a p-value was < 0.05. We used a Hosmer-Lemeshow test
and area under receiver operating characteristcs (ROC) to
assess the goodness of fit of the logistic regression model.
The predictive ability of ascites, PTC, serum albumin,
SPD, PVD and PSDR for the presence of varices was
assessed by calculating the sensitivity and specificity as
compared to endoscopy as a gold standard technique.
Hanley and McNeil's method a ROC curve was used to
determine the cutoff points with the best sensitivity and
specificity for continuous variables which were reported as
proportions with 95%CI [22]. PSDR was calculated as a ra-
tio of PTC (/uL) to SPD (mm) as reported previously [14].

Results

Baseline characteristics of study participants

A total of 223 patients with a median age of 48 [35-59]
years were included in this study. Most participants, 146
(65.47%) were male. More than a half, 128 (57.40%) were
married and 120 (53.81%) were peasants. The majority
of these patients, 186 (83.41%) had ascites. The median
Hemoglobin levels was7.2[5.2-10.0] g/dL and median
platelet count was 98 [67-139]*10"3/uL. Following an
assessment of the severity of liver cirrhosis by Child-
Pugh classification, most patients, and 178 (79.8%) had
less severe liver disease of class A/B and only about 45
(20.2%) of the study participants had severe disease of
class C (Table 1).

Prevalence and associated factors of esophageal varices
among 223 participants

Of the studied patients, 88 (39.5%; 95%Cl: 33.0-45.9) were
found to have esophageal varices on endoscopic examin-
ation where most of them, 54 (61.4%; 95%CI: 50.4—71.6)
had large varices already (Fig. 1). On multivariate logistic
regression analysis the odds of having esophageal varices
were independently higher among patients with increased
age (Median age of 51 vs. 45 years; OR:1.02; 95%CI: 1.0—
1.04; p = 0.030); increased splenic diameter (Median diam-
eter of 17 vs. 14 cm; OR:1.3; 95%C:1.2-1.5; p < 0.001),in-
creased portal vein diameter (Median diameter of 15.8 vs.
14 mm; OR:1.2; 95%CI: 1.07-1.4; p = 0.003), having ascites
(94.3% vs. 76.3%; OR: 3.0; 95%CI: 1.01-8.7; p = 0.046), and
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Table 1 General Study Characteristics among 223 Study
Participants with liver cirrhosis

Variables Frequency Percentage Or Medians (IQR)
Gender

Male 146 6547

Female 77 3453

Age in years 223 48 [35-59]
Marital status

Divorced 15 6.73

Married 128 5740

Single 25 11.21

Widow 31 13.90

Other 24 10.76
Occupation

Business 22 99

Fishing 16 72

Peasant 120 538

Other 65 29.1
Alcohol use

Yes 73 327

No 150 67.3
Hepatitis status

HBV Positive 50 224

HCV Positive 6 02.7

Negative 167 749
Jaundice

Yes 87 39.0

No 136 61.0
Ascites

Yes 186 834

No 37 166

Portal vein Diameter (cm) 91 14 [1.2-1.6]

Platelet count (*10A3)/uL 223 98 [67-139]

Hemoglobin 223 7.2 [52-10.0]

Child-Pugh

Class A 15 6.7

Class B 163 73.1

Class C 45 202

IQR: interquartile range, HB: Hemoglobin, HB < 10 g/dL: moderate to severe
anemia, HBV: Hepatitis B virus, HCV: Hepatitis C virus, PSDR: Platelet to
splenic diameter ratio, PVD: Portal vein diameter,

advanced liver disease of Child-Pugh class C, (35.2% vs.
10.3%, OR: 2.9; 95%CIL: 1.3-6.7; p=0.008) (Table 2).
Hosmer-Lemeshow test for goodness of fit did not indi-
cate evidence for gross lack of fit, p = 0.293 with the area
under the ROC curve of 0.811(Fig. 2).

Noninvasive prediction of esophageal varices among 223
study participants

In the current study, PSDR was found to be the least
performing parameter in predicting esophageal varices,
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Fig. 1 Distribution of esophageal varices among 223 participants with liver cirrhosis

with an area under the ROC curve of 0.382 (95%CI:
0.304-0.459). The best cutoff point was <640 with a
sensitivity and specificity of 58.0% (95%CI: 46.9-68.4)
and 57.0% (95%CI: 48.2-65.5) respectively. Ascites was
highly sensitive, 94.3% (95%CI: 87.2-98.1), however, this
parameter had a very low specificity of 23.7% (95%Cl:
16.8-31.7). SPD had a fairly better performance in de-
tecting esophageal. The area under the ROC curve was
0.713 (95%CI: 0.646—-0.781); with the best cutoff point of
15.2 cm; the sensitivity and specificity was 65.9% (95%
CIL: 55-75.7) and 65.2% (95%CI: 56.5-73.2) respectively.
The PVD had a second better prediction of varices,
(AUC: 0.6392; 95%CI: 0.566—-0.712; cutoff point: > 14.5
mm  sensitivity: 62.5% (95CI: 51.5-72.6); specificity:
61.5% (95%CI: 52.7-69.7) (Table 3 & Fig. 3).

Discussion

The objective of this study was to determine the preva-
lence and associated factors of esophageal varices among
patients diagnosed to have liver cirrhosis. Overall, 88
(39.5, 95%CI 33.0-45.9) of the studied patients were
found to have esophageal varices where 54 (61.36%) had
large varices. The presence of esophageal varices was in-
dependently associated with older age, larger portal vein
diameter, larger splenic diameter, ascites, and advanced
Child-Pugh classification of liver disease.

The prevalence of esophageal varices in the current
study is similar to previous reports from the USA in
2007. In this study, 91 patients with primary biliary cir-
rhosis underwent OGD and which 34 (37.0%) were

reported to have associated esophageal varices [23].
However earlier in 2004 a slightly lower prevalence of
esophageal varices among 47(26.0%) participants was re-
ported in a study of 183 patients with liver by Zein and
colleagues at Mayo Clinic in the USA [12]. Compara-
tively higher prevalence rates of esophageal varices ran-
ging between 51 and 91.3% were reported in several
other studies [13, 17, 18] including a study from South
Carolina, China, and India.

The wide difference in the prevalence of esophageal
varices that we are observing could partly be due to dif-
ferences in the causes of liver cirrhosis among studied
patients. Most studies have reported esophageal varices
among patients with specific types of liver cirrhosis in-
cluding viral hepatitis and primary biliary cirrhosis
among others [12, 18, 24]. As an example, it can be seen
that patients with biliary cirrhosis had the lowest preva-
lence of esophageal varices, (26.0% vs.74.7%) as com-
pared to those with hepatitis B related cirrhosis [12, 18].
Our current study likely included a mixed group of pa-
tients with different etiologies of liver cirrhosis. For in-
stance, a total of 73 (32.4%) of studied patients were
drinking alcohol and the other 56 (25.1%) were positive
for Hepatitis B and C.

The other possible explanation for this difference in
the prevalence of esophageal varices could be due to the
disparity in the severity of liver disease. Prior studies
have indicated that esophageal varices are commonest
among patients with advanced liver cirrhosis and thus
the reported prevalence is likely to be much higher in
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Table 2 Factors associated with esophageal varices among 223 study participants
Variables Esophageal varices present Unadjusted Adjusted
No (n=135) Yes (n = 88) OR(95%Cl) p-value OR(95%Cl) p-value

Gender

Female 49 (36.3) 28 (31.8) 1.0

Male 86 (63.7) 60 (68.2) 1.2 (06-2.0) 0492

Age years 45 [34-55] 51 [37-64] 1.0 (0.9-1.1) 0.079 1.02 (1.0-1.04) 0.030
Alcohol use

No 86 (63.7) 64 (72.7) 1.0

Yes 49 (36.3) 24 (27.3) 06 (0.3-1.2) 0.162 09 (0.5-1.8) 0.854
Jaundice

No 85 (63.0) 51 (57.9) 1.0

Yes 50 (37.0) 37 (42.1) 1.2 (0.7-2.0) 0454
Hepatitis status

HBV positive 30 (22.2) 20 (22.7) 1.0 (0.5-1.9) 0.930

HCV positive 32 3(34) 1.5 (0.3-7.8) 0.595

Negative 100 (74.1) 65 (73.9) 1.0 (0.5-1.8) 0.972

Spleen size (cm) 14 [13-16] 17 [15-18] 1.5[1.2-1.6] <0.001 1.3 (1.2-1.5) < 0.001

PVD (mm) 14 [1.2-1.6] 158 [14-1.7] 1.3 [1.1-1.5] <0.001 1.2 (1.07-14) 0.003
Ascites

No 32 (23.7) 05 (5.7) 1.0

Yes 103 (76.3) 83 (94.3) 5.1 (1.9-13.0) 0.001 3.0 (1.02-8.7) 0.046

Hemoglobin(g/dL) 8.1 [5.7-10] 6.3 [5.2-9] 0.9 [0.7-1.0] 0.016 0.8 (0.7-1.0) 0.043

PLT (*10A3)/L! 105 [72-147] 96 [62.5-129] 1.0 (0.9-1.1) 0.310

Serum Albumin 25 [24-35] 25 [23-32] 0.97 [0.94-.0] 0.070 0.97 (0.9-1.02) 0.264
Child Pugh class C

No 121 (89.7) 57 (64.8) 1.0

Yes 14 (10.3) 31 (35.2) 4.7 (23-9.5) < 0.001 2.9(1.3-6.7) 0.008

Cl: Confidence interval, HB: Hemoglobin, HB < 10 g/dL: moderate to severe anemia,

splenic diameter ratio, PVD: Portal vein diameter,

studies involving patients with advanced liver disease [24—
26]. In our current study, nearly 80% of studied patients
had less advanced liver disease and only about 20% had
advanced liver disease that was also more likely to have
esophageal varices as compared to those with less ad-
vanced liver disease (35.2% vs. 10.3%, OR = 2.9 p = 0.008).

Even with these differences, the clinical relevance of
these findings remains practically similar. It is known
that bleeding occurs in up to 35% of patients with cir-
rhosis without prophylaxis [4, 27, 28] with high mortality
ranging between 20 and 40% in most studies [3, 4]. Our
study involved patients who had never reported any
overt bleeding. In a similar context, it may be inferred
that about 35% of these participants may suffer fatal
bleeding within 2 years with mortality that may be over
20% without initiation of appropriate primary preventive
treatment.

Furthermore, cirrhotic patients without varices at diag-
nosis will subsequently develop varices and those with

HBV: Hepatitis B virus, HCV: Hepatitis C virus, PLT: Platelet; PSDR: Platelet to

small varices will develop large varices at a rate of about
8% a year as reported by Garcia et al. [29]. In our study,
about 60% had no varices on endoscopic screening and
about 34 (15.2%) had small varices. This also suggests
that without prophylaxis each year about 8% of our pa-
tients without esophageal varices will potentially develop
esophageal varices in addition to 8% risk of developing
large varices and bleeding among those with small vari-
ces. Guidelines recommend the initiation of primary
prophylaxis to reduce the incidence of these unfavorable
outcomes. Follow-Up endoscopy is indicated every 1-2
years among patients with small varices and those with-
out varices [9, 30].

Endoscopy remains extremely important in diagnosis,
follow up and treatment of patients varices among cir-
rhotic patients. Factors that can positively augment the
existence of varices are potentially useful in the timing
of endoscopic examination in this subgroup of patients
in areas where endoscopy is not readily available for



Gunda et al. BMC Gastroenterology (2019) 19:203

Page 6 of 9

1.00
0.75
0.50
Area under ROC curve = 0.8108
0.25
0.00
T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity
Fig. 2 Logistic model for esophageal varices among 223 participants

routine use. Similar to findings in our current study, in-
creasing age was also shown to have a significant associ-
ation with the presence of esophageal varices in a study
by Zein et al. [12]. However, Levy et al. and Hong et al,,
in their studies did not find any significant statistical as-
sociation between age and presence of esophageal vari-
ces in their study participants [18, 23].

Contrary to our finding several other studies have re-
ported an independent association of thrombocytopenia
with presence of esophageal varices among cirrhotic pa-
tients including an earlier study by Madhora and colleague
from the USA in 2002 [13], but also reported a study by
Cherian et al. from India [17] and Nada, et al. from
Morocco [19]. Thrombocytopenia has been attributed to
thrombopoietin deficiency in advanced liver disease and
possible increased destruction of platelets due to hypers-
plenism among other mechanisms [31]. In our current

study patients with esophageal varices only tended to have
lower platelet counts, (96*10"3 vs. 105*103/uL, OR: 1.0;
95%CI: 0.9-1.1; p = 0.310), possibly because most of them
had less advanced liver disease.

In the current study patient with esophageal varices
were more likely to have both larger splenic size (17 vs.
14cm, OR=1.5, p< 0.001) and portal vein diameter
(15.8 vs. 14 mm, OR =1.2; 95%CL: 1.07-1.4; p =0.003).
association of esophageal varices with splenic and portal
vein diameter were also assessed in previous studies by
Cherian et al. from India [17] and Hong et al. from
China [18]. In these studies larger splenic and portal
vein diameters were also reported to have an independ-
ent association with the presence of esophageal varices
among cirrhotic patients similar to our findings.

Also similar to our study, cirrhotic patients with asci-
tes were shown to have an increased risk of having

Table 3 Predictive values of non-invasive factors for esophageal varices among 223 participants

Variable AUC 95%Cl SE Cutoff point Sensitivity 95%Cl Specificity 95%Cl

SPD 0.713 0.646-0.781 0.0345 >152 659 55.0-75.7 65.2 56.5-73.2
PVD 0.655 0.583-0.736 0.0372 > 145 62.5 51.5-726 61.5 52.7-69.7
PTC 0427 0.348-0.506 0.0402 <980 59.1 48.1-69.5 548 46.0-63.4
PSDR 0.382 0.304-0.459 0.0393 <640 580 46.9-684 570 48.2-65.5
SALB 0467 0.392-0.543 0.0385 <257 523 41.3-63.0 49.8 40.9-58.3
ASCI NA NA NA NA 943 87.2-98.1 23.7 16.8-31.7

ALB: Albumin; AUC: area under curve; ASCI: Ascites; Cl: Confidence interval; NA: not applicable; PTC: Platelet count; PSDR: Platelet to splenic diameter ratio; SE:

standard error; SPD: Splenic Diameter;
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Fig. 3 The ROC curve for non-invasive prediction of varices among 233 participants

esophageal varices in a study from Morocco [19]. In
addition to ascites patients with liver cirrhosis in Brazil
were also found to have low serum albumin of less than
3.5g/dL [20], but also Sharma et al. from India found
that patients with large esophageal varices were add-
itionally more likely to have anemia and reduced white
blood cell count [32]. In our study, there was no signifi-
cant difference in serum albumin levels between those
with and without esophageal varices. Also though pa-
tients with esophageal varices were more likely to have
more severe anemia this was negatively associated with
varices suggesting possible multifactorial nature anemia.

In the current study also patients with esophageal vari-
ces were more likely to have a higher Child-Pugh score.
Similar findings were reported by Cherian et al. [17]. In
this study in addition to splenomegaly and
thrombocytopenia liver cirrhosis of Child-Pugh B/C was
reported as an independent predictor of esophageal vari-
ces. Also in 2007 an analysis of large data from clinical
outpatient research initiative on use of endoscope in
screening cirrhotic patients similarly indicated that
esophageal varices were more commonly found
among cirrhotic patients with Child-Pugh class B/C
(71.9% vs.47) as compared to those in Child-Pugh
class A. In agreement to our findings these patients
also were indicated to be more likely to have larger
esophageal varices [33].

The assessment for predictive ability of these factors
found out that low platelet count<98*1073/puL had a
sensitivity and specificity of 59.1% (95%CI: 48.1-69.5)

and 54.8% (95%CI: 46.0-63.4) respectively. These pre-
dictive rates are comparatively similar to those reported
in a review article by Colli et al. with sensitivity and spe-
cificity of 63-77% and 69-88% respectively however the
cutoff points in this review were set at 140 and 150 in-
volving patients with liver cirrhosis and splenic vein
thrombosis [34]. With a platelet cutoff of 100cell/uL in
Italy, thrombocytopenia had a much high sensitivity of
89% with a very low specificity rate of 28% in predicting
esophageal varices [35]. A lower specificity rate of
thrombocytopenia in predicting varices was as well re-
ported in Greece [36].

In the current study splenomegaly better predictive
ability (AUC: 0.713; 95%CIL: 0.646—0.781; cutoff point:
15.2 cm; sensitivity: 65.9% (95% CI: 55-75.7); specificity:
65.2% (95%CI: 56.5-73.2). these comparatively similar to
those reported by Madhotra in 2002 where splenomegaly
was found to have a sensitivity and specificity of 75 and
57% respectively in predicting esophageal varices [13].
But these figures are also within ranges (sensitivity: 75—
91%; specificity: 46—62%) in a recent review article by
Thomopoulos and colleagues [34]. Though the perform-
ance of platelet count to splenic diameter ratio (PSDR)
in our study showed a slightly lower sensitivity and spe-
cificity were, 58.0% (95%CI, 46.9-68.4) and 57.0%
(95%CI, 48.2-65.5) respectively as compared to studies
by Zamil et al. [37], at cutoff values of 909 (897-921),
most studies had reported similar results with sensitivity
of 72-93% and specificity of 52—-77% [34]. Use of PVD
(AUC: 0.6392; 95%CI: 0.566—0.712, cutoff point at >
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14.5mm) had a sensitivity of 62.5% (95CI: 51.5-72.6)
and specificity, 61.5% (95%CI: 52.7-69.7). These findings
are similar to those reported by Jamil et al. with sensitiv-
ity of 51.25% (95%CI: 39.8-62.6) and specificity of
65.71% (95%CI: 53.4—76.7) with comparable AUC: 0.591,
and a lower cutoff point of 12 mm [37]. High predictive
values of the PVD for varices was reported in Nepal at a
cutoff point of 12.25 mm (sensitivity: 92.72%; specificity:
90%) [38].

Ascites has a high sensitivity, 94.3% (95%CI: 87.2—
98.1); however with very low specificity, 23.7% (95%Cl:
16.8-31.7). These findings are similar to those reported
by Thomopoulos et al. (sensitivity: 95%; specificity: 37%
[36]. Similarly, earlier in 1999 another study reported
that ascites had a higher sensitivity of 100% in predicting
esophageal varices however with a low specificity of 51%
[39]. Compared to findings from a study by Zein and
colleagues, low serum albumin levels in our study had
similar sensitivity (52.3%; (95%CI: 41.3-63.0) vs. 52%)
and a slightly lower specificity, (49.8%; (95%CI: 40.9—
58.3) vs.69%) in predicting esophageal varices [12]. But
also Khan and colleagues a similar sensitivity of 53.25%
to our study with a much higher specificity of 91% [40].

This study is liable to some limitations. Being a single-
center study the results from this study may not be
generalizable. But also the cross-sectional nature of this
study limits the understanding and assessment of the
temporal sequence of events in this subgroup of patients.
However, this is the first study assessing the prevalence
of esophageal varices and its predictors among newly di-
agnosed cirrhotic patients before overt bleeding in
Tanzania where endoscopic services are still scarce and
readily expensive for routine use.

Conclusions

In conclusion, this study shows that esophageal varices
are prevalent among patients diagnosed with liver cir-
rhosis, with a predominance of large varices that are at
risk of bleeding. The performance of most non-invasive
parameters can’t replace the paramount importance of
endoscopy among patients who are newly diagnosed
with liver cirrhosis. Although a large proportion of pa-
tients did not have varices at diagnosis of cirrhosis, the
predictors identified in this study could significantly aug-
ment the selection and prioritization of patients who
might need immediate scoping. Patients with increased
age, increased portal vein diameter, increased splenic
diameter, ascites and advanced liver disease by Child-
Pugh score are more likely to have esophageal varices
and thus can benefit from prioritized endoscopic exam-
ination and appropriated primary prophylaxis.
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