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Abstract: Aim: Alcoholic liver disease and viral hepatitis are treated differently, making differential diagnosis essen-
tial. We aimed to determine whether platelet/spleen ratios can be used for differential diagnosis. Methods: This ret-
rospective study enrolled 180 patients diagnosed with alcoholic (n=56) or viral liver disease (n=68) or combined al-
coholic and viral liver disease (n=56) between 2009 and 2012. Patients without liver biopsy or complete data were
excluded. Patients’ demographic and clinical data were collected, platelet/spleen ratios were determined. Data
were compared between groups and associations between platelet/spleen ratios and alcoholic or viral liver disease
were determined by univariate and ROC analysis. Results: Platelet/spleen ratios and liver function parameters were
significantly different between groups (all P-values <0.05). Univariate analysis of platelet/spleen ratios compared
between different groups revealed significant differences in platelet/spleen ratios between alcohol vs. combined
group and viral vs. combined group but not between alcohol vs. viral group. Optimal cut-offs of platelet/spleen ratio
to differentiate alcoholic liver disease and viral liver disease from combined alcoholic and viral liver disease were
2306 and 1650, respectively. Conclusion: Platelet/spleen ratio can only be used to differentiate alcoholic or viral
liver disease from coexisting alcoholic and viral liver disease in conjunction with confirmation of viral hepatitis.
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Introduction

Consumption of alcohol and viral hepatitis act
synergistically to promote the development of
chronic liver disease and its progression from
fibrosis to cirrhosis and hepatocellular carcino-
ma (HCC) [1]. Alcoholic liver disease alone is
responsible for the greatest percentage of
deaths associated with alcoholism globally [2].
Hepatitis B virus (HBV) infection is also an
important risk factor for developing the late
complications of chronic liver disease, cirrhosis
and HCC [3]. Taiwan, in particular, has a high
prevalence of chronic HBV infection and alco-
holic liver disease is also increasing [4, 5].
Therefore, early diagnosis of liver disease in
Taiwan is becoming increasingly important to
ensure early treatment of liver disease and
avoidance of late complications.

Viral hepatitis is diagnosed easily via clinical
laboratory tests for hepatitis B virus (HBV), hep-
atitis B surface antigen (HBsAg), hepatitis B
e antigen (HBeAg), anti-HBe antibodies (anti-
HBeAg) and hepatitis C virus (HCV). The diagno-
sis of alcohol-related liver abnormalities is more
difficult, and the available diagnostic methods
do not readily distinguish alcoholic liver disease
from viral liver disease only or a combination of
alcoholic and viral liver disease. Liver enzymes
such as alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) and alpha
fetoprotein (AFP) levels are diagnostic of liver
function abnormalities but elevated levels are
not definitive for alcoholic liver disease. Pr-
ogression in all types of liver disease is evalu-
ated by ultrasound, computed tomography (CT),
magnetic resonance imaging (MRI) examina-
tions and upper endoscopy [6]. In patients with
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chronic viral hepatitis, viral load (HBV DNA) is a
marker of virus replication and predictive of
progression to cirrhosis and HCC [3]; however,
while alcohol consumption is a risk factor in the
progression of viral hepatitis, it was not asso-
ciated with virus replication in one study of
patients with viral liver disease [7]. Liver biopsy
is relied upon to accurately evaluate fibrosis in
progressive liver disease but this invasive pro-
cedure is associated with risk of complications
compared to less invasive tests such as liver
elastography, which is used to determine the
degree of fibrosis [8]. More fibrosis is found in
alcoholic liver disease and its histopathologic
characteristics differ from those in patients
with HCV non-alcoholic hepatitis [9]. Never-
theless, no single test is able to differentiate
alcoholic liver disease from viral liver disease or
confirm coexisting alcoholic and viral liver dis-
ease. The challenge is to find a diagnostic
method that is able to identify alcoholic liver
disease at admission without relying on patient
history to suggest alcoholism or invasive tests
such as liver biopsy so that the appropriate
treatment can be initiated as early as possible.
Treatment regimens for alcohol-related and
viral-related chronic liver disease are vastly dif-
ferent. Alcoholic liver disease is treated with
alcohol abstinence or drugs to induce it, nutri-
tional therapies and corticosteroids [10], while
HBV and HCV viral hepatitis is treated with anti-
viral therapies, hepatoprotective drugs and
sometimes immunosuppression [11, 12].

Upper abdominal ultrasound examination is
usually performed for patients with biochemi-
cal results suggestive of liver abnormalities
and it includes measuring spleen diameter to
determine the platelet count/spleen diameter
ratio. The platelet/spleen ratio is a non-invasive
measure to evaluate risk of esophageal bleed-
ing (varices) in patients with progressive liver
disease (cirrhosis with portal hypertension) by
linking thrombocytopenia with spleen size [13].
In chronic liver disease without portal hyperten-
sion, platelet counts may be diminished be-
cause of the shortened mean lifetime of plate-
lets or the toxic effects of alcohol or viruses,
and there may be no obvious splenomegaly
without portal hypertension but the ratio may
still indicate risk of progression. We hypothe-
sized that the platelet/spleen ratio could be a
marker of risk of progression in coexisting alco-
hol and viral liver disease in which alcohol has
influenced disease progression and thus may
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even be able to differentiate alcoholic liver
disease.

Considering that the prevalence of hepatitis B
viral infection is especially high in Taiwan, the
combination of viral liver disease and alcoholic
liver disease increases morbidity as the dis-
ease phases progress and that differential
diagnosis is exceptionally important to starting
early and appropriate treatment, this study
aimed to determine whether the platelet/
spleen ratio is able to differentiate alcoholic
liver disease from viral disease only and coex-
isting alcoholic and viral liver disease.

Methods
Study subjects and design

A convenience sample of 180 adult subjects
diagnosed with abnormal liver function due to
alcohol-related liver disease or viral hepatitis
(positive HBsAg, HBV-DNA positive or anti-HCV
positive and HCV RNA positive) or both alcoh-
olic and viral liver disease at Cathay Gener-
al Hospital/Fu-Jen Catholic University, Taipei,
Northern Taiwan and E-DA Hospital/I-SHOU
University, Kaohsiung, Southern Taiwan, bet-
ween 2009 and 2012 were enrolled in this
study. Patients with liver disease but with-
out biopsy or without complete pathology data
were excluded. Among the included patients,
56 had alcoholic liver disease (alcohol group),
68 had viral hepatitis (viral group), and 56 had
alcoholic liver disease combined with viral hep-
atitis (combined group). Patients’ demographic
and clinical data were collected from medical
records and were reviewed retrospectively.

Ethical considerations

All participants were assured that their ano-
nymity would be protected and that each par-
ticipant in the study would be identified only
by a number. During their hospitalization, all
patients provided signed informed consent
that their data could be collected and evaluat-
ed in future study. The evaluations commenced
after approval of the study protocol by the
Institutional Review Board of Cathay General
Hospital and E-DA Hospital.

Methods

In this retrospective study, subjects’ alcohol
consumption behavior was evaluated routinely
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Table 1. Subjects’ demographics and characteristics among groups

Variables Alcohol (n=56) Viral (n=68) Combined (n=56) P-value
Age, yrs 43.5 (37.3,48.8) 43.0 (35.0, 50.0) 50.0 (39.0, 59.8)t,% 0.001*
Sex 0.013*

Male 54 (96.4) 54 (79.4)t 51 (91.1)

Female 2(3.6) 14 (20.6) 5(8.9)
BMI, Kg/m? 23.6£3.7 249+35 24.6 + 3.7 0.861
Hb, g/dl 13.4 (10.5, 15.7) 14.7 (13.2, 15.3) 13.8 (12.2, 15) 0.045*
mcy, fL 98.9 (90.2, 105.8) 90.1(88.1, 92)t 91.3 (87.7, 95.6)t <.001*
WBC, uL 6595 (4950, 8600) 6100 (4972.5, 7255) 6055 (4942.5, 7552.5) 0.585
Platelet, *1000/uL 198.8 + 87.1 179 +42.9 151.9 + 60.91 0.001*
Spleen size, cm 9(8.1, 10.8) 9.4 (8.3, 10.6) 9.7 (8.9,11.2) 0.202
Platelet/spleen ratio 1794.7 (1399.7, 2927.9) 1975 (1438.5, 2335) 1525.8 (1069.3, 2133.3) 0.021*
International normalized ratio (INR) 1.1(1,1.2) 1.1(1,1.2) 1.1(1,1.3) 0.512
Total bilirubin, mg/dL 1.2 (0.6, 2.2) 0.8 (0.6, 1.1)t 0.8 (0.6, 1.8) 0.044*
Albumin, g/dL 3.8(3.2,4.1) 4.1(3.8,4.4)t 3.7(3.3,4.2)t <.001*
Globulin, g/dL 2.8(2.4,3.4) 2.9(2.5,3.3) 3.1(2.8,3.6) 0.032*
AST/ALT ratio 1.3(4,1.9) 0.6 (0.5, 0.8)t 0.8 (0.5, 1.3)t,t <.001*
ALT, IU/L 445 (28.5, 76.5) 91 (57.3, 138.5)t 78(39.3, 187.5)t <.001*
AST, IU/L/I 61 (38.3, 114.3) 54 (39, 81.8) 71 (37.8, 164) 0.127
Total Protein, mg/dL 6.6 (6,7) 6.7 (6.2,7.2) 6.9 (6.3, 7.3)T 0.045*
r-GT, IU/L 383.5(137.8, 709) 51(29.3, 142.3)t 101 (55, 290)t,% <.001*
Serum ferritin, ng/mL 395 (198, 869.5) 415 (354, 933) 330 (191.8, 787.5) 0.424
AFP, ng/ml 4.9 (3.2,8.1) 3.8(2.4,7.8) 6.0 (4.0, 18.0)% 0.006*
HBsAg 0.189

Positive ND 40 (59.7) 40 (71.4)

Negative ND 27 (40.3) 16 (28.6)
HBV DNA, Log10 copies ND 6.1+1.9 (n=40) 4.9+ 1.8 (n=38)f 0.003*

Data were presented as median (IQR: Q1, Q3) for continuous variables without normal distribution; mean + SD for continuous variables with normal distribution; n (%) for
categorical variables. Difference among three groups were compared using Kruskal-Wallis test with a post-hoc pair-wise comparisons, Mann-Whitney U test for continuous
variables without normal distribution; One-way ANOVA test with a post-hoc pair-wise comparisons, Bonferroni test for continuous variables with normal distribution; Pear-
son Chi-square test or Fisher's exact test if any cell number less than 5 for categorical variables. Two sample t-test was performed in HBV DNA copies numbers between
viral and combined groups. *P<0.05, indicates significantly different among three groups. 1,£P<0.0167, indicate significantly different as comparing with alcohol groupt

and viral groupt, separately (N=180).

through interviews with patients and family
members regarding the duration, types, and
amounts of alcohol per day. Heavy alcoholism
was defined as consuming more than 80 g of
ethanol each day for at least 5 years. Routine
hematology and blood chemistries were per-
formed for all patients, including mean corpus-
cular volume (MCV), platelet count, total biliru-
bin, albumin, globulin, aspartame aminotrans-
ferase (AST), alanine aminotransferase (ALT),
AST/ALT ratio, r-GT, and alpha-fetoprotein (AFP).
All patients also had tests for hepatitis B sur-
face antigen (HBsAg), hepatitis B e antigen
(HBeAg) and anti-HBe antibodies (anti-HBeAg)
(Abbott Laboratories, Chicago, IL, USA) and
serum HBV DNA (Cobas Amplicor, Hepatitis B
Virus Test; Roche Diagnostics, Branchburg, NJ,
USA) with a lower detection limit of 300 copies/
mL. All included patients underwent ultrasound
and liver biopsy to confirm liver status. Platelet
count/spleen diameter ratios (hereafter called
“platelet/spleen ratio”) were determined for all
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patients based on platelet counts and spleen
measurement taken during ultrasound exami-
nation. For analysis purposes, patients were
stratified into three groups: an alcohol group
with alcoholic liver disease only, a viral group
with viral hepatitis only, and a combined group
representing those with both alcoholic and viral
liver disease. The viral hepatitis only group was
included as a control group. To determine pos-
sible associations between the platelet/sple-
en ratios and alcoholic or virus-related liver
disease, univariate analysis of platelet/spleen
ratios was performed and a series of compari-
sons were made between 5 different subsets
of patient groups (1. alcoholic + combined vs.
viral only; 2. alcoholic vs. viral only; 3. alcoholic
vs. viral + combined; 4. alcohol vs. combined;
and 5. viral only vs. combined). Significant as-
sociations between platelet/spleen ratios and
specific comparison groups as determined by
univariate analysis were analyzed further by
receiver operating characteristic (ROC) curve
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Table 2. Comparison of the platelet/spleen ratio between

groups for different methods

patients groups (Subset 1. alco-
holic + combined vs. viral only;

Group Platelet/spleen ratio

Pvalue Subset 2. alcoholic vs. viral only;

Comparisons 1

Alcohol + Combined n=97 1572.9 (1312.0, 2482.9)

Virus only n=58 1975 (1438.5, 2335)
Comparisons 2

Alcohol n=42 1794.7 (1399.7, 2927.9)

Viral n=58 1975 (1438.5, 2335)

Comparisons 3

Alcohol n=42 1794.7 (1399.7, 2927.9)
Viral + Combined n=113 1780 (1361.4, 2237.5)

Comparisons 4

Subset 3. alcoholic vs. viral + com-
bined; Subset 4. alcohol vs. com-
bined; and Subset 5. viral only
vs. combined). The platelet/sple-
en ratios for each subset were
0.481 also summarized as median (IQR)

by group and were compared us-

ing Mann-Whitney U test because
0.090 data were not normally distribut-
ed. In addition, to identify the best
cut-off point for associations be-
tween postoperative platelet/spl-

0.252

Alcohol n=42 1794.7 (1399.7,2927.9) 0.020*
Combined n=55 1525.8 (1069.3, 2133.3) een ratios and alcoholic liver dis-
. ' ease or viral hepatitis disease, re-

Comparisons 5 o )
) sults of univariate analysis th-
Virus n=58 1975 (1438.5,2335)  0.018* L L
at showed significant associati-
Combined n=55 1525.8 (1069.3, 2133.3)

on (P<0.05) between the platelet/

Data were summarized as median (IQR) and compared using Mann-Whitney

U test. *P<0.05, significantly different between groups.

analysis to identify the best cut-off point for the
specific associations and the accuracy, sensi-
tivity, specificity, and predictive value of the
platelet/spleen ratio.

Statistical analysis

Statistical analysis was performed with SPSS
17.0 statistics software (SPSS Inc, Chicago, IL,
USA). Subjects’ demographic and clinical char-
acteristics data are presented as mean + SD
for continuous variables with normal distribu-
tion, and n (%) for categorical variables by
group. Differences between the three groups
were compared using one-way ANOVA test wi-
th post-hoc pair-wise comparisons, Bonferroni
test for continuous variables with normal dis-
tribution; Pearson Chi-square test or Fisher’s
exact test if any cell number was less than 5 for
categorical variables. For continuous data with-
out normal distribution, data were represented
as median (IQR: Q1, Q3) by group and com-
pared using Kruskal-Wallis test with post-hoc
pair-wise comparisons and Mann-Whitney U
test. A two sample t-test was performed in HBV
DNA copies numbers between viral hepatitis
and combined hepatitis/alcoholic groups. To
determine possible associations between the
platelet/spleen ratios and alcoholic or virus-
related liver disease, univariate analysis was
performed and comparisons were made bet-
ween 5 different subsets of combinations of
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spleen ratio and specific subse-
ts of alcoholic liver disease, virus
hepatitis or combined viral/alco-
holic disease were selected for further analysis
using receiver operating characteristic (ROC)
curve analysis. The areas under the ROC curve
(AUC), 95% CI of AUC were derived from ROC
curve analysis with or without adjusting for sex
separately. The best cut-off point for postop-
erative platelet/spleen ratio was determined
based on subsequent maximization of Youden’s
index (= sensitivity + specificity - 1). The corre-
sponding accuracy, sensitivity, specificity, posi-
tive predictive value (PPV), and negative predic-
tive value (NPV) were calculated according to
the cut-off point determined by Youden’s index.

Results

A total of 180 subjects were enrolled into this
study, among which 56 had been diagnosed
with alcoholic liver disease (alcohol group), 68
were diagnosed with viral hepatitis (viral group),
and 56 had alcoholic liver disease combined
with viral hepatitis (combined group). Median
age was 43.5 years (IQR: 37.3, 48.8) in the
alcohol group, 43 years (IQR: 35, 50) in the viral
group, and 50 years (IQR: 39.0, 59.8) in the
combined group. Ages in the combined group
were significantly higher than those in the alco-
hol and viral groups (both P-values <0.0167).
Both alcohol and combined groups had more
than 90% males while the viral group had
almost 80% males, which was lower than the
alcohol group. (79.4% vs. 96.4%, P<0.0167). All

Int J Clin Exp Med 2017;10(7):10764-10772
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Table 3. Summary of the observed AUC values with corresponding best cut-off, sensitivity, specificity, PPV, and NPV

Cut-off of platelet/
9 X
Method AUC (95% ClI of AUC) P-value spleen ratiot Accuracyt Sen.} Spec.} PPVt NPVt
Comparisons 4 0.638 (0.524, 0.752) 0.020* 2312 68.0% (66/97) 47.6% (20/42) 83.6% (46/55) 69% (20/9) 67.6 (46/68)
Comparisons 4 (Adjusted) 0.664 (0.554, 0.775) 0.006* 2306 68.0% (66/97) 47.6% (20/42) 83.6% (46/55) 69% (20/9) 67.6 (46/68)
Comparisons 5 0.629 (0.525, 0.732) 0.018* 1618 62.8% (71/113) 69.0% (40/58) 56.4% (31/55) 62.5% (40/64) 63.3% (31/49)
Comparisons 5 (Adjusted) 0.665 (0.565, 0.765) 0.002* 1650 61.9% (70/113) 67.2% (39/58) 56.4% (31/55) 61.9% (39/63) 62.0% (31/50)

Method 4: Alcohol vs. combined group; Method 4 (Adjusted): Alcohol vs. combined group with adjusting sex; Method 5: Virus vs. combined group; Method 5 (Adjusted): Virus vs. com-
bined group with adjusting sex. Abbreviations: AUC, area under the receiver operating characteristic (ROC) curves; Cl, confidence intervals; Sen., sensitivity; Spec., specificity; PPV,
positive predictive value; NPV, negative predictive value. *P<0.05, indicates significance of the AUC. tThe cut-off was derived based on the maximization of Yuden index according to
the derived ROC curve. £The diagnostic results were calculated accordingly to the cut-off of platelet/spleen ratio.
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Figure 1. The receiver operating characteristic (ROC) curves of identifying alcoholic liver disease as comparing com-
bined group in method 4 (A), and for adjusting sex (B), respectively.
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Figure 2. The receiver operating characteristic (ROC) curves of identifying virus hepatitis disease as comparing
combined group in method 5 (A), and for adjusting sex (B), respectively.

subjects’ demographic and clinical characteris-
tics are summarized in Table 1. The dispersion
of MCV, platelet, platelet count/spleen diame-
ter ratio, total bilirubin, albumin, globulin, AST/
ALT ratio, ALT, r-GT, and AFP were significantly
different between the three groups (all P-values
<0.05). For viral hepatitis markers, the com-
bined group had lower HBV DNA copy numbers
than the viral group (P=0.003) (Table 1).

Differences are shown between comparisons
(1-5) of different combinations of patient groups
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using the platelet/spleen ratio as a marker for
identifying alcoholic liver disease. Table 2 rep-
resents the univariate analysis of platelet/
spleen ratios and comparison of results be-
tween different groups. No significant differ-
ences were found between groups in Com-
parisons 1, 2, and 3. Significant differences are
shown between groups in Comparisons 4 and 5
compared to the platelet/spleen ratios between
the other groups. In Comparison 4, the alcohol
group had a higher platelet/spleen ratio than
the combined group for all subjects (P=0.020).

Int J Clin Exp Med 2017;10(7):10764-10772
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In Comparison 5, all subjects in the viral hepa-
titis group had a higher platelet/spleen ratio
than those of the combined group subjects
(P=0.018) (Table 2).

Table 3; Figures 1 and 2 represent the AUC
values determined for corresponding best cut-
off of platelet/spleen ratios, accuracy, sensitiv-
ity, specificity, PPV and NPV from Comparisons
4 and 5. The optimal cut-off of platelet/spleen
ratio was derived as 2306 to differentiate
alcoholic liver disease from the combined alco-
holic and viral liver disease after adjusting for
sex. The determinations for accuracy, sensitivi-
ty, specificity, PPV, and NPV were 68%, 47.6%,
83.6%, 69%, and 67.6%, respectively. The opti-
mal cut-off of platelet/spleen ratio was derived
as 1650 to differentiate viral liver disease from
combined alcoholic and viral liver disease and
after adjusting for sex. The determinations for
accuracy, sensitivity, specificity, PPV, and NPV
were 61.9%, 67.2%, 56.4%, 61.9%, and 62.0%,
respectively (Table 3).

Discussion

Results of the present study revealed signifi-
cant differences between the three different
groups of patients with chronic liver disease
(alcohol, viral, and combined groups) in plate-
let/spleen ratios, total bilirubin, albumin, glo-
bulin, liver enzymes and AFP. When univariate
analysis of platelet/spleen ratios was applied
to compare the groups arranged in various
subsets, significant differences were found in
platelet/spleen ratios between the alcohol gr-
oup vs. the combined group and the viral hepa-
titis vs. the combined group. Optimal cut-offs of
platelet/spleen ratio to differentiate alcoholic
liver disease and viral liver disease separately
from combined alcoholic and viral liver disease
were 2306 and 1650, respectively, indicating
that the platelet/spleen ratio was able to dif-
ferentiate alcohol and viral liver disease sepa-
rately from combined alcohol and viral disease
although it could not differentiate alcoholic liver
disease from viral liver disease alone without
confirmation of viral hepatitis.

The platelet/spleen ratio is primarily applied to
predict risk of esophageal varices in cirrhotic
patients with portal hypertension. These pa-
tients represent about 60% to 80% of all cirrho-
sis patients, depending on the severity and
etiology of the disease [13]. However, wheth-
er they have chronic alcoholic liver disease or
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chronic viral liver disease or any other cirrhotic
liver disease, variceal rupture may occur emer-
gently if they have portal hypertension and risk
must be monitored. In fact, authors today sug-
gest that all cirrhotic patients should be evalu-
ated for varices beginning at the time cirrho-
sis is diagnosed [14]. Consequently, screening
endoscopy is performed every two to three
years to determine risk [15]. The platelet/sp-
leen ratio may also be performed, which pro-
vides a non-invasive means to evaluate patients
based on ultrasound measurements of the
spleen and the platelet count, which are both
performed routinely in patients with liver abnor-
malities. Esophageal varices can also be cor-
rectly diagnosed by clinical, biochemical and
Doppler ultrasound non-endoscopic criteria in
81% of patients with chronic liver disease and
71% of patients with cirrhosis [16]. If such a
high percentage of patients with chronic liver
disease are candidates for primary prevention
of esophageal varices, then cirrhosis is occur-
ring in enough patients to warrant applying the
platelet/spleen ratio as a screening tool. In
addition, we reasoned that the platelet/spleen
ratio may have expanded utility among chronic
liver disease patients in helping to distinguish
alcoholic liver disease from viral liver disease
and combined alcohol/viral liver disease, ba-
sed on differences in disease progression am-
ong alcoholic patients. However, although the
performance of the platelet/spleen ratio did
show reasonable accuracy, specificity, sensitiv-
ity and predictive values in the present study,
the study population may not have included
sufficient numbers of patients with thrombocy-
topenia and splenomegaly stemming from cir-
rhosis, which may have limited the potential of
the platelet/spleen ratio to distinguish alcohol-
ic liver disease from viral hepatitis alone.

Heavy chronic consumption of alcohol, which is
defined as more than 80 g per day for 5 years
or more, is associated with more severe dis-
ease and is reported to influence the progres-
sion of disease in patients with chronic viral
liver disease [9, 17-19], as well as other forms
of liver disease such as iron overload disorders
and obesity-related liver disease [18]. Alcoholic
liver disease also has three classic stages: sim-
ple steatosis, alcoholic hepatitis and chronic
hepatitis with fibrosis and cirrhosis, which will
be accompanied by histologic changes charac-
teristic of alcohol-related liver disease, includ-
ing perivenular fibrosis, a significant indepen-
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dent risk factor for progression of alcoholic liver
injury to fibrosis and cirrhosis [20]. Data sug-
gest that alcohol exerts synergistic effects on
liver injury from viral hepatitis through its
effects on virus replication [21]. Viral replica-
tion has been shown to be enhanced in alcohol-
ics with viral liver disease compared to viral
hepatitis patients who did not consume alcohol
[22]. Also, alcoholic cirrhotic patients with high
viral load (HBV DNA) had a higher incidence of
HCC than those with lower viral load, suggest-
ing that increasing levels of HBV DNA lead to
the progression of cirrhosis to HCC [17]. Ex-
cessive alcohol use is also associated with
greater risk of progressing to HCC, [23] and
alcoholic cirrhotic patients with HBV infection
have significantly higher incidence of HCC than
those with HBV infection only or alcohol liver
disease only [17].

Evidence-based reports such as these that
show the influence of alcohol on the progres-
sion of chronic liver disease encouraged us to
consider the potential of the platelet/spleen
ratio to differentiate alcoholic liver disease
from viral hepatitis alone and combined alco-
hol/viral liver disease. Although alcoholic liver
disease was distinguished from combined alco-
hol/viral liver disease in the present study, but
only when viral disease was confirmed, we feel
that additional study with a larger patient popu-
lation and with staging of the liver disease in
all patients (also including compensated and
decompensated cirrhosis), may still indicate
the potential usefulness of the platelet/spleen
ratio in differentiating alcoholic liver disease.

Limitations

The present study had limitations; primarily
that it was a retrospective study with a relative-
ly small sample from only two institutions in
Taiwan, which usually would preclude general-
izing results to populations outside of Taiwan.
In addition, while we considered issues related
to the diagnosis and differentiation of chronic
hepatitis among study subjects, we did not
evaluate stages of fibrosis, cirrhosis or HCC or
the risk of progression in these patients, whi-
ch may influence the interpretation of results.
Prospective cross-sectional studies are need-
ed with a larger sample to confirm results of the
present study and to examine the utility of
platelet-spleen ratio further in the differential
diagnosis of alcoholic vs. viral liver disease.
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Conclusions

The platelet/spleen ratio can only be used to
differentiate alcoholic liver disease from coex-
isting alcoholic and viral liver disease in con-
junction with confirmation of viral hepatitis. It
cannot be used to differentiate alcoholic liver
disease from combined alcohol/viral liver dis-
ease or viral hepatitis only. A method for differ-
entiating alcoholic liver disease quickly and
accurately would be especially useful clinically
to determine early and appropriate treatment
and help to avoid the late complications of
chronic liver disease. Future research to identi-
fy such a method is warranted.
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