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Platelet count can be used to determine the severity of 
oesophageal varices

1 2 2 3Okonkwo K.C. , Olokoba A.B. , Bojuwoye O.M. , Aliyu, A.M.

Introduction: Variceal haemorrhage is one of the most devastating 
consequences of portal hypertension. The risk of bleeding increases with 
severity of varices. It is important to see if there are parameters that can non-
invasively predict severity of varices as endoscopy has some limitations.
Aims and Objectives: This study sought to determine if platelet count can be 
used to determine the severity of oesophageal varices in a low resource setting.
Methodology: This was a descriptive cross-sectional study, in which 79 patients 
with chronic liver disease and upper gastrointestinal endoscopy diagnosed 
varices were recruited consecutively to participate in the study. Blood sample 
for platelet count was taken from each patient. A proforma was used to 
document the demographic parameters as well as grade of varices and platelet 
count.  The ability of platelet count to determine severity of oesophageal varices 
was assessed. Test of association between platelet count groups and grades of 
varices was carried out using the Chi-Square Test. Test of correlation between 
platelet count and grades of varices was carried out using the Spearman's co-
efficient.
Result: A total of 79 subjects were recruited into the study. Test of correlation 
between platelet count and grades of varices was statistically significant (ñ 
value: -0.783; p value: 0.001.  There was a statistically significant difference in 
the median platelet count and grade of varices (p=<0.0001).
Conclusion: Platelet count, a simple, cheap and available investigation, can be 
used as a non-invasive predictor of severity of varices in resource poor settings 
with limited endoscopy services.
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La numération plaquettaire peut être utilisée pour déterminer la gravité des varices 
œsophagiennes

Introduction: L'hémorragie variqueuse est l'une des conséquences les plus dévastatrices de l'hypertension portale. 
Le risque de saignement augmente avec la gravité des varices. Il est important de voir s’il existe des paramètres 
permettant de prédire de manière non invasive la gravité des varices, car l’endoscopie présente certaines limites.
Buts et objectifs : Cette étude visait à déterminer si la numération plaquettaire pouvait être utilisée pour déterminer 
la gravité des varices œsophagiennes dans un contexte à faibles ressources.
Méthodologie: Il s'agissait d'une étude transversale descriptive, dans laquelle 79 patients atteints d'une maladie 
hépatique chronique et de varices diagnostiquées par endoscopie gastro-intestinale haute ont été recrutés 
consécutivement pour participer à l'étude. Un échantillon de sang pour la numération plaquettaire a été prélevé sur 
chaque patient. Un formulaire a été utilisé pour documenter les paramètres démographiques ainsi que le grade des 
varices et la numération plaquettaire. La capacité de la numération plaquettaire à déterminer la gravité des varices 
œsophagiennes a été évaluée. Le test d'association entre les groupes de numération plaquettaire et les grades de 
varices a été réalisé à l'aide du test du Chi carré. Le test de corrélation entre la numération plaquettaire et le grade des 
varices a été réalisé en utilisant le coefficient de Spearman.
Résultat: Au total, 79 sujets ont été recrutés dans l'étude. Le test de corrélation entre la numération plaquettaire et le 
grade des varices était statistiquement significatif (valeur ? : -0,783 ; valeur p : 0,001. Il y avait une difference 
statistiquement significative dans la numeration plaquettaire mediane et le grade des varices (p=<0,0001).
Conclusion: La numeration plaquettaire, une enquete simple, peu couteuse et disponible, peut etre utilisee comme 
predicteur non invasif de la gravite des varices dans les contextes aux ressources limitees et aux services 
d'endoscopie limites.
Mots clés: Varices, endoscopie, numération plaquettaire
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INTRODUCTION
Variceal haemorrhage is one of the most 

devastating consequences of portal hypertension. 
It is an ominous event associated with a 15% to 
20% 6-week mortality for each episode inspite of 
endoscopic and pharmacologic therapies,(1) with 
a 1-year mortality of 40%.(2) These therapies 
include variceal band ligation, injection 
sclerotherapy, somatostatin and vasopressin 
ana logues ,  t r ans jugu l a r  i n t r ahepa t i c  
portosystemic shunt (TIPSS).(3) Variceal 
bleeding is the second commonest complication 
of chronic liver disease.(4–6) Varices can be 
formed in any part of the gut; however 
oesophageal varices is the major cause of variceal 
bleeding.(4) This is probably because varices 
become more superficial in the distal oesophagus 
predisposing to rupture and bleed. 

The risk of bleeding from oesophageal 
varices is related to the severity of varices i.e 
large varices are more likely to bleed than small 
varices. (7) 

Periodic endoscopic surveillance for 
oesophageal varices is currently recommended in 
every patient with cirrhosis for early detection of 
oesophageal varices and thus initiation of 
primary prophylaxis for variceal bleeding 
especially for high-risk patients.  (8) 
Unfortunately, endoscopy is not readily 
accessible in most LMICs on account of 
cost.(9,10) It is also invasive, uncomfortable and 
fraught with complications.(11) In fact, inability 
to afford endoscopy is one of the reasons for 
mortality from upper gastrointestinal bleeding in 
this environment.(9)

Several non-invasive tests have 
emerged, aiming to facilitate access, reduce cost, 
and avoid unnecessary risks associated with 
endoscopic oesophageal variceal surveillance.(8) 
These include platelet count, spleen diameter, 
portal vein diameter, Child-Pugh classification, 
prothrombin activity, presence of telangiectasias, 
presence of ascites and transient elastography.  
Others include computed tomography scan and 
magnetic resonance imaging. (12,13)

Platelet count is one of the most 
amenable tools that have been evaluated for risk 
assessment of varices. Some studies in Sub-
Saharan Africa has clearly shown that platelet 
count can be helpful in the delineation of large 
varices.(11)

The aim of this study is to add to the 
evidence and show that platelet count can indeed 
select high risk varices.

MATERIALS AND METHODS
The study was a cross-sectional, 

descriptive study carried out at the University of 
Ilorin Teaching Hospital (UITH), Ilorin. The 
study population were patients with chronic liver 
disease presenting for gastroscopy at the 
endoscopy suite of the University of Ilorin 
Teaching Hospital over a 3-year period (January 
2016 to December 2018). Each patient was 
adequately counselled on the need for upper GI 
endoscopy, and the procedure adequately 
described. 

The patient was made to fast for 6-8 
hours. On the morning of the procedure, a written 
consent was taken from the patient. Dentures if 
present were removed. They also had 10% plain 
xylocaine spray applied to the pharynx before 
undergoing upper GI endoscopy. The patient was 
placed in the left lateral position and with a mouth 
guard in place; the distal lubricated end of the 
endoscope was introduced into the mouth under 
direct vision. The patient was asked to swallow 
and the instrument advanced into the 
oesophageal lumen and presence and size of 
oesophageal varices were noted. The findings 
were recorded. They may also be classified into 3 
sizes—small, medium, or large (Grade 1, 2 or 
3)—as occurs in most centres by a semi-
quantitative morphological assessment viz;

• Small varices are defined as minimally 
elevated veins above the oesophageal 
mucosal surface.

• Medium varices are defined as tortuous 
veins occupying less than one-third of the 
oesophageal lumen.

• Large varices are defined as those 
occupying more than one-third of the 
oesophageal lumen.

The procedure was carried out by the 
principal researcher. After the procedure, the 
patient was taken to the recovery room and 
monitored. Patients were also counselled on the 
findings on endoscopy, their implications and 
further care. 

Ethical approval for the study was 
obtained from the University of Ilorin Teaching 
Hospital, Kwara State Research Ethics 
C o m m i t t e e  w i t h  n u m b e r  E R C  
PAN/2016/06/1568. Individual informed consent 
was sought and documented, in accordance with 
the Helsinki Declaration.

The data was entered in SPSS Version 
21.0 (Chicago, IL, USA). Test of association 
between platelet count groups and grades of 
varices was carried out using the Chi-Square Test. 
Test of correlation between platelet count and 
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grades of varices was carried out using the 
Spearman's co-efficient. Test of association 
between platelet count and grades of varices was 
carried out using the Chi-Square Test. All p 
values were two-tailed, with significance level of 
p<0.05.

RESULTS
The mean age (SD) of the studied 

population was 47.5(±9.9) years. There were 13 
(16.5%) females and 86 (83.5%) males, with a 
male: female ratio of 6:1. Nineteen subjects 
(24.1%) had grade one varices; 32 (40.5%) had 
grade two varices and 28 (35.4%) had grade three 
varices.

The mean age (SD) of the studied 
population was 47.5(±9.9) years. There were 13 
(16.5%) females and 86 (83.5%) males, with a 
male: female ratio of 6:1 (Table 1).

Table 2 shows the frequency of varices 
based on grade. Nineteen subjects (24.1%) had 
grade one varices; 32 (40.5%) had grade two 
varices and 28 (35.4%) had grade three varices.

In Table 3, the platelet groups with larger 
numbers were significantly associated with lower 
grades of oesophageal varices (p<0.0001). 

Figure 1 showed that study subjects with 
small varices tended to have higher platelet count 
compared to those with medium or large varices.

Spearman's correlation also showed a 
significant negative correlation between platelet 
count and grades of esophageal varices

Median platelet count was also 
significantly lower in patients with grade Ⅲ  
varices as compared to patients with grade I 
varices (p<0.0001).

DISCUSSION
The mean age of the patients recruited 

into this study was 47.5 ± 9.9 years (Table 1). The 
high frequency of patients with CLD found in the 

th5  decade of life as seen in this study is 
comparable with the mean age of patients in other 
low-and middle-income countries (LMIC) as 
ours.(14) This is in contrast to a study done in Sri 
Lanka where majority (28.6%) of the patients 
were in the over 60?year age group(15) This 
difference is occasioned by the fact that the 
causative agent in the latter study was non-
alcoholic fatty liver disease patients as compared 
to viral hepatitis which is the significant cause of 
morbidity and mortality in this environment. This 
peak age underscores the socio-economic impact 
of the disease as it targets the age group that 
constitutes the critical workforce in the country 
with its attendant effect on productivity.

One hundred and two subjects were 
recruited with 81 (79.4%) being males and 21 
(20.6%) being females with a male: female ratio 
of 4:1. This is consistent with previous reports 
whe re  ma le s  we re  t he  p r edominan t  
gender.(16,17) This could be as a result of the fact 
that males are more involved in risky behaviour 
such as chronic alcohol ingestion which may 
predispose to chronic liver disease.(18) It is also 
known that the male gender is a risk factor for 
react ivat ion of  HBV infect ion -after  
seroconversion of  hepatitis B e antigen- and 
subsequent development of cirrhosis and 
hepatocellular carcinoma (HCC).(19) 

Many of the participants had grade two 
varices (40.5%; Table 2). Of the remainder, 
24.1% had grade one varices, and 35.4% had 
grade three varices. This is similar to the report by 
Mahassadi et al. and that by Kim et al.(20) where 
grade two varices were the commonest. The high 
risk varices were commoner in this study unlike 
studies done elsewhere Grade 1 varices 
predominate.(12,13)

In this study, increased platelet count 
greater than 150,000µL showed significant 
association with lower grades of varices 
(p<0.0001) as seen in Table 3. It has been 
suggested that patients with chronic liver disease 
patients with normal platelet counts (above 
150,000), especially in developing countries, can 
avoid screening endoscopy as they are at a low 
risk for variceal bleeding, and presence of large 
oesophageal varices (OVs) in these patients is 
much less common than in those with 
thrombocytopenia.(21)  The Baverno VI 
consensus also proposes that patients with 
compensated cirrhosis with liver stiffness <20 
kPa (determined by transient elastography) and a 

3platelet count>150,000/mm  were very unlikely 
to have high-risk varices (<5%), and endoscopy 
could be safely avoided in them.(22) Another 
study also showed that high-risk varices in 
patients with hepatocellular carcinoma treated 
with levantinib were independently associated 
with platelets <150,000/ìL (OR: 2.47; 95% CI: 
1.35–4.50, p = 0.003).(23) This may be useful as 
about many as 84% of patients with cirrhosis 
have thrombocytopenia, and it is an independent 
variable indicative of advanced disease and poor 
prognosis.(24)  One study showed that the mean 
percentage of small platelets were higher in 
patients who did not have OV compared with 
those with OV (40% versus 13% respectively, 
P?=?0.006).(15)

Our study also showed that there is a 
significant negative correlation between the 
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platelet count and grades of esophageal varices 
(ñ=-0.783: p<0.0001). This agrees with many 
studies done in Europe and Asia were there is 
similar significant correlation.(25,26) This was 
further confirmed by a meta-analysis that showed 
that pooled correlation coefficient between 
platelet count and grading of oesophageal varices 
in liver cirrhosis r = –0.42 (95%CI –0.65 to –0.13; 
p = 0.005; I2 = 96.06%).(27) 
Median platelet count was also found to have 
significant relationship to grade of varices as seen 
in this study (Table 5). Many studies also show 
similar results. (25,28–30)  The only study noted 
that seems to dispute the fact that platelet count 
can be used as a useful surrogate in the evaluation 
and treatment of patients with chronic liver 
disease was done in patients with compensated 
cirrhosis (15) The patients with chronic disease in 
this environment however are usually seen in the 
decompensated state.

There is no doubt that the mechanism of 
thrombocytopenia in chronic liver disease 
patients suggests that it has a role to play in the 
identification of patients with advanced disease 
which will benefit from primary prophylactic 
therapy against variceal haemorrhage. 

It is hoped that more studies will be 
carried to establish the role of platelet as a 
surrogate marker for higher grades of 
oesophageal varices and possibly reduce the 
current need for endoscopy in patients with 
chronic liver disease. This will go a long way to 
reducing the morbidity and mortality of the 
condition in this environment.
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Table 1. Demographic characteristics of the study subjects 
Variable Frequency(n)  Percentage(%) 
Age   
 Mean ± SD  47.5 ± 9.9 
 Range   30 – 69 
 
Gender 

   

Female 13  16.5 
Male 86  83.5 

 

Table 2. Frequency of varices based on grade 
Variable Frequency (n = 79) Percentage (%) 
Grade of varices    
 Grade 1  19 24.1 
 Grade 2  32 40.5 
 Grade 3  28 35.4 

 

 

 
Table 3. Association of platelet count group with grades of oesophageal varices. 
Variable  Grades Frequency  
Platelet count  Ⅰ Ⅱ Ⅲ   

<50,000 Group 1 16 0 1 17  
50,000-99,999 Group 2 12 9 17 38 P value: 

<0.0001 
100,000-150,000 Group 3 0 3 10 13  
>150,000 Group 4 0 7 4 11  

 

Table 4. Correlation of platelet count with grades of esophageal varices. 
 Platelet count 
 Grade of varix  
 ñ value  -0.783 
 p value 0.001 

 

 
Table 5. Association of oesophageal varices grade with median platelet count 
Grade of varix Median platelet count Frequency  

Ⅰ 58.74 19  

Ⅱ 47.80 32 P value: 
<0.0001 

Ⅲ 18.38 28  
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Figure 1 Platelet counts between small varices and medium to large varices 
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