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Purpose: This study sought to assess the prevalence of thrombocytopenia (TCP), underlying aetiologies of chronic liver disease, and 
the grading and prognostic systems for chronic liver disease (CLD) using non-invasive biomarkers: the Fibrosis index and the Model 
for End-Stage Liver Disease-Na (MELD-Na) Score, respectively.
Patients and Methods: This was a 15-month multi-centric cross-sectional study of 105 patients with chronic liver disease (CLD). 
The study was conducted using Sept 2019 to Nov 2020 admission records of CLD patients from Ma’abar City in Dhamar Governorate, 
Yemen.
Results: A total of 63 (60%) and 42 (40%) patients were identified as thrombocytopenic and non-thrombocytopenic, respectively. The 
means ± SD of the MELD score and FI were 19 ± 7.302 and 4.1 ± 1.06. TCP prevalence among leukopenic and non-leukopenic 
patients was 89.5% and 53.5%, respectively (P = 0.004). Likewise, the prevalence of traditional-ultrasonography-diagnosed cirrhotic 
patients needing liver transplantation (LT) was 82.3% versus 61.3% among corresponding non-cirrhotic patients (P = 0.000).
Conclusion: The prevalence of TCP among the participants of this study was similar to the global rate. However, the prevalence of 
decompensation was much higher among CLD patients than that found elsewhere, highlighting a need to improve methods for the 
early diagnosis of CLD in Yemen. This study also identified problems with the diagnostic work-up for non-infectious aetiologies of 
CLD. The findings suggest the need to improve clinician awareness about effective diagnostic strategies for these aetiologies.
Keywords: liver transplantation, cirrhosis, liver failure, Qat

Introduction
Chronic liver disease (CLD) patients with a platelet count <150 x 10^9/L are diagnosed with thrombocytopenia (TCP), 
a condition affecting 6–78% of CLD patients globally.1 Mild TCP, defined as a platelet count of 100,000–150,000/μL, 
and moderate TCP, defined as a platelet count of 50,000–100,000/μL, rarely contraindicate the management of 
haemostasis issues.2 However, on considering the former measures in CLD patients including investigative invasive 
ones (such as liver biopsy). There is conflicting data about the platelet count of CLD patients with moderate-to-severe 
TCP needed to indicate platelet transfusion during invasive procedures.3,4 In general, a platelet count of <50,000/μL 
indicates transfusion.5

The Child-Turcotte-Pugh score was primarily designed to assess cirrhosis severity in CLD patients to prepare for 
portal hypertension surgery and subjectively prioritize LT recipients based on the contribution of the parameter, 
encephalopathy, and the lack of a renal function test.6–8 Meanwhile, the model for end-stage liver disease (MELD) 
score system was primarily designed to predict 1-month mortality in cirrhotic patients receiving a trans jugular 
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intrahepatic portosystemic shunt (TIPS).9 Serum sodium levels were later added, changing the MELD score into the 
MELD-Na score, and providing a more accurate estimation of disease severity in organ allocation.10,11 In 2006, Ohta 
et al developed the fibrosis index (FI) to estimate the histological stage of hepatic fibrosis.12

The current study sought to assess TCP prevalence, including the various underlying aetiologies of CLD, and the 
grading and prognostic systems using non-invasive biomarkers: the FI and the MELD-Na score, respectively.

Materials and Methods
This was a 15-month multi-centric cross-sectional study involving 105 CLD patients. The study was performed on Sept 
2019 to Nov 2020 admission registries of CLD patients from Ma’abar City in Dhamar Governorate, Yemen. Descriptive 
variables, including gender, Qat use habit, aetiology, anaemia, leukopenia, pancytopenia, infectious state, traditional- 
ultrasonography-diagnosed liver cirrhosis, liver failure, ALT value status, compensation, TCP, and LT listing were 
obtained and represented as frequency and percentage by MELD- Na score. The MELD-Na score and FI were 
represented as medians and standard deviations.

Personal history regarding using Qat (khat, miraa, or Catha edulis Forsska), a cathinone-containing alkaloid plant with 
green leaves that is masticated for its transient stimulant effect,13 was also considered. The survey included general and 
systemic examinations, as well as blood testing. Patients were diagnosed with decompensated chronic liver disease using the 
results of both clinical and radiological workups. Clinical parameters included signs of liver failure, while radiological 
parameters included “traditional-ultrasonography-diagnosed hepatic cirrhosis” with portal hypertension and splenomegaly.

Confidence intervals of 90% for the prevalence of TCP among CLD patients were calculated. Using a confidence 
level of 90%, a margin of error of 8%, a power of 80%, and a hypothesis of no difference, the minimum required sample 
size was 103. The demographic and pathological characteristics were compared by thrombocyte count and statistically 
tested using the Chi-Square test of independence (post-Pearson Chi-square and Fisher’s exact tests). LT listing (according 
to the MELD-Na score), MELD-Na score, and FI were compared with traditional-ultrasonography-diagnosed liver 
cirrhosis calculated using the Median test.

Patients were grouped into F4 and F0–F3 fibrosis stages, which represented cirrhosis positivity and negativity 
according to the histopathological criteria for grading liver fibrosis designated by Desmet et al.14 LT listing was defined 
according to the MELD-Na score into yes (scores >14) and no (scores ≤14) groups.15 The MELD-Na score and FI were 
calculated according to the formulas adopted by Kim et al and Ohta et al, respectively,12,16,17 using the website, “MD 
+CALC”18 (Table 1).

Ethics Approval and Informed Consent
This study was approved by the Thamar University Medical Ethics Committee (TUMEC-19031) in Dhamar, Yemen, 
according to the guidelines outlined in the Declaration of Helsinki. National-law-compatible, verbally informed consent 
for participation was obtained from each respondent. Written informed consents to publish were inapplicable.

Results
Participant distribution by gender, Qat use, underlying etiology, compensation status, traditional-ultrasonography- 
diagnosed liver fibrosis, splenic size, hepatic failure, anaemia, leukopenia, pancytopenia, raised ALT, and TCP is 
shown in detail in Table 2 and Table 3. The MELD- Na score, FI, and LT listing (according to MELD Na-score) as 

Table 1 Formulas Used to Calculate Non-Invasive CLD Biomarkers

CLD Biomarker Formula

Fibrosis Index (FI)12 8–0.01 x platelets (109/L) – albumin (g/dl)

MELD-Na score17 MELD – Na – [0.025 × MELD × (140-Na)] + 140 with parameters Na <125  

calculated as 125 and Na >140 calculated at 140

Abbreviations: CLD, chronic liver disease; INR, international randomized ratio; MELD, the model for end-stage liver disease.
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Table 2 Demographic and Pathological Characteristics of the Study Population

Characteristic Percentage Frequency

Gender Male 60 57%

Female 45 43%

Qat Use Yes 51 48.57%

No 54 51.40%

Aetiology Undaignosable 30 28%

Autoimmune 29 27.60%

HCV 24 22.80%

HBV 14 13.30%

Schistosomiasis 8 7.60%

Anaemia Yes 66 63%

No 39 37%

Leukopenia Yes 19 18%

No 86 82%

Pancytopenia Yes 17 16%

No 88 84%

ALT Raised 38 36%

Normal 67 64%

Liver failure Yes 10 10%

No 95 90%

Traditional-ultrasonography-diagnosed 
liver cirrhosis

Yes 17 16%

No 88 84%

Splenic size Enlarged 69 66%

Normal 36 34%

Aetiology’s infectious status Yes 49 47%

No 56 53%

Compensation Compensated 4 04%

Decompensated 101 96%

Table 3 Distribution of Thrombocytopenia

Thrombocytopenia Normal Thrombocyte Count

n (%) 90% CI n (%) 90% CI

63 60 53–67 42 40 33–47

Abbreviations: n, number; %, percentage; CI, confidence interval.
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a median and standard deviation and frequency and percentage, respectively, are shown in Table 4. Of the 105 
participants, 60 (57%) and 45 (43%) were males and females, respectively, 51 (48.57%) and 54 (51.4%) were Qat- 
using and Qat-not-using cases, respectively, 30 (28%), 29 (27.6%), 24 (22.8%), 14 (13.3%), and 8 (7.6%) were 
undiagnosable, or had autoimmune hepatitis, HCV hepatitis, HBV hepatitis, and schistosomiasis, respectively, 69 
(66%) and 36 (34%) had splenomegaly and normal spleen size, respectively, 88 (84%) and 17 (16%) were cirrhotic 
and non-cirrhotic, respectively, 95 (90%) and 10 (10%) had or did not have liver failure, respectively, 66 (63%) and 39 
(37%) were anaemic and non-anaemic, respectively, 86 (82%) and 19 (18%) were leukopenic and non-leukopenic, 
respectively, 88 (84%) and 17 (16%) were non-pancytopenic and pancytopenic, respectively, 67 (64%) and 38 (38%) 
were associated with normal ALT and elevated ALT levels, respectively, and 63 (60%) and 42 (40%) were thrombocy-
topenic and non- thrombocytopenic, respectively (Table 3). The medians ± SD of the MELD- Na score and FI were 19 ± 
7.302 and 4.1 ± 1.06, respectively, and a total of 68 (65%) participants had a MELD-Na score >14, requiring LT listing 
(Table 4).

A comparison of the cases by each descriptive variable was determined for those with and without TCP (Table 5). 
A total of 89.5% and 55.8% of the leukopenic patients with CLD and participants with hepatic failure had TCP, 
respectively. The median ± SD of the MELD-Na score and FI was 19 ± 7.302 and 4.1 ± 1.06. Leukopenic and non- 
leukopenic participants had an 89.5% and 53.5% prevalence of TCP, respectively (Table 5; P = 0.004). Likewise, 
traditional-ultrasonography-diagnosed cirrhotic and non-cirrhotic participants had an LT listing of 82.4% and 61.3%, 
respectively (Table 4; P = 0.000).

Discussion
The distribution of CLD by gender was similar between this and prior studies. This study assessed the influence of Qat 
use, a habit that is unique to Yemeni people, hypothesizing that using Qat would have no impact on the development of 
CLD or the prevalence of TCP among CLD patients. The findings showed that the proportion of participants who used 
Qat was slightly higher than the percentage who did not, however, this difference was not significant (P = 0.767).

The prevalence of decompensation in this study was significantly higher than previously reported, perhaps due to 
fewer early diagnoses of CLD in Yemen. While approximately 4–12% of cirrhotic patients develop one or more 
manifestations of decompensation each year, including ascites, variceal bleeding, and hepatic encephalopathy,19–23 

96% of the participants in our study were decompensated (P = 0.000).
The aetiology of CLD could not be determined for most of the participants in this study, and 28% of cases were 

designated as undiagnosable. This group is analogous to the global designation of non-alcoholic fatty liver disease 
(NAFLD), which accounts for most CLD cases worldwide.24,25 About 24% of CLD patients are diagnosed with NAFLD 
globally, with significant geographic heterogeneity ranging from 13.5% in Africa to 30.5% in South America, 31.8% in 
the Middle East, and 33.9% in Asia.24,25

TCP was highly prevalent in this and prior worldwide studies. While the current study reported that 60% of the 
participants had TCP (95% CI, 53–67%), other studies have reported that 76% of CLD patients have TCP.15 In 
contrast, the median FI and MELD-Na scores were significantly higher in the current than in prior studies,12,16,26 

likely due to lack of early diagnoses. The current study also showed no significant difference between the median FI 
of traditional-ultrasonography-diagnosed cirrhotic participants and corresponding non-cirrhotic patients. This may be 
due to the low sensitivity of traditional ultrasonography, which is dependent on liver parenchyma echogenicity and 
surface, for cirrhotic significant liver fibrosis (ie, F4 grade) and lack of use of newer elastographic ultrasonography 
and elastographic MRI.27

Prior studies have proposed that TCP results from platelet sequestration in the enlarged spleen due to portal 
hypertension,28,29 however, this study showed no significant difference in the occurrence of TCP between splenomegaly- 
associated CLD cases and those with normal spleen size (P = 0.86). These findings, and those of other studies, suggest 
that the aetiology of TCP may be multifactorial.30 In addition, neither conservative nor surgical management of portal 
hypertension is shown to correct this condition.31,32 It is worth noting that TCP can occur as a result of pancytopenia, 
which affected up to 16% of participants in the current study. TCP may also be associated with splenic sequestration, 
defective platelet production that is either secondary to viral hepatitis or alcohol toxicity, or anti-platelet antibodies.33–36 
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Table 4 MELD Score, Fibrosis Index, and Urgent LT Listing by MELD Score Compared with Traditional-Ultrasonography- Diagnosed Liver Fibrosis

Variable Total 
(n=105)

MELD Score 
(Mean=SD)

P value* Fibrosis Index 
(Mean=SD)

P value* Urgent LT Listing 
According to MELD 
Score; n (%)

P value**

Yes No

Traditional- ultrasonography- diagnosed liver fibrosis; n (%) 16.96±6.47 3.99 ± 1.06 68 (64.8%) 37 (35.2%)

Cirrhotic liver (F4) 17 (16%) 20.28±6.01 0.021 S 3.99±1.16 0.97 NS 14 (82.3%) 3 (17.6%) 0.00 S

Non-cirrhotic liver (F0-F3) 88 (84%) 16.33 ± 7.85 4.00±1.04 54 (61.3%) 34 (38.6%)

Notes: *P value tested by independent t-test post Levene’s test for equality of variances; **P value tested by Mcnemar test. 
Abbreviations: N, number; SD, standard deviation; LT, liver transplantation; S, a statistically significant; NS, a statistically non-significant.
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In addition, TCP correlates with CLD stage.15 The current study found a higher prevalence of TCP among CLD cases 
with full-blown liver failure than those without (100% vs 53%). Similarly, Gallus et al identified a higher prevalence of 
TCP among acute hepatitis patients with liver failure than those without (52% vs 16%) (1972).37

Table 5 Patient Demographic and Pathological Characteristics by Thrombocyte Count

Thrombocyte Count P-value*

TCP Normal Thrombocyte Count

n % n %

Gender Male 39 65% 21 35% 0.22

Female 24 53.3% 21 46.7%

Qat use Yes 35 68.6% 16 31.4% 0.07

No 28 51.9% 26 48.1%

Aetiology Undiagnosable 17 56.7% 13 43.3% 0.87

Autoimmune 18 62.1% 11 37.9 %

HCV 16 66.7% 8 33.3%

HBV 7 50% 7 50%

Schistosomiasis 5 62.5% 3 37.5%

Anaemia Yes 44 66.7% 22 33.3% 0.07

No 19 48.7% 20 51.3%

Leukopenia Yes 17 89.5% 2 10.5% 0.004**

No 46 53.5% 40 46.5%

Pancytopenia Yes 17 100% 0 0.00% 0.009**

No 48 54.5% 40 45.5%

ALT Raised 23 60.5 % 15 39.5% 0.93

Normal 40 59.7% 27 40.3%

Liver failure No 53 55.8% 42 44.2% 0.005**

Yes 10 100% 0 0.00%

Liver cirrhosis Yes 54 61.4% 34 38.6% 0.51

No 9 52.9% 8 47.1%

Splenic size Enlarged 41 59.4% 28 40.6% 0.86

Normal 22 61.1% 14 38.9%

Aetiology’s infectious status Infectious 29 59.2% 20 40.8% 0.87

Non-infectious 34 60.7% 22 39.3%

Compensation Decompensated 60 59.4% 41 40.6% 0.64

Compensated 3 75% 1 25%

Notes: *P-value by Chi-Square test of independence post-Pearson Chi-square and Fisher’s exact tests.**P-value <0.05 statistically significant.
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Conclusion
The prevalence of TCP among CLD patients in the Ma’abar District of Dhamar Governorate, Yemen, was similar to that 
reported worldwide. However, this population had a much higher prevalence of decompensation than previously 
reported, highlighting the need for early diagnosis of CLD patients in Yemen. While Qat use was not found to be 
a precipitating factor for TCP among CLD patients, additional cohort studies are needed to further study the potential 
relationship between Qat use and chronic liver disease. The current study also showed that the work-up used to diagnose 
non-infectious aetiologies of CLD is ineffective. Thus, it would be advised to build a program that could improve 
clinician awareness about the diagnostic strategies needed to identify CLD aetiologies. It would also be worth consider-
ing the use of highly sensitive Doppler ultrasound techniques, such as the splenic artery pulsatile and portal vein 
congestion indexes, in place of traditional liver parenchyma echogenicity ones, hiring newer imaging modalities, such as 
elastography ultrasound and elastography MRI, to evaluate liver fibrosis, establishing hepatology specialized centres 
dedicated to LT, and creating an MPHP-organized organ allocating system for LT listing that includes both deceased- and 
living-donation options.

Disclosure
The authors report no conflicts of interest in this work.
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