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Intrahepatic Ductal Carcinoma (IHDC), a subtype of cholangiocarcinoma, is an aggressive liver 

cancer with a poor prognosis and rising global incidence. Although Alpha-Fetoprotein (AFP) is a 

common tumor biomarker, its prognostic value in IHDC is limited when used alone.  Objectives: 

To determine the association between AFP and blood baseline parameters to evaluate their 

combined prognostic signi�cance in patients with IHDC. Methods: This analytical cross-

sectional study was conducted at MINAR Cancer Hospital, Multan, Pakistan, from January 2019 

to December 2020. A total of 107 histologically con�rmed IHDC patients (61 males, 46 females; 

mean age = 56.8 ± 11.2 years) were included. CBC, LFTs, and serum creatinine were analyzed 

using standard automated methods, while AFP was measured via electro-chemiluminescence 

immunoassay (ECLIA). Data were analyzed using SPSS version 24.0. Results: Signi�cant 

gender-based differences were found in eosinophil counts (p = 0.041) and serum creatinine (p = 

0.024). Elderly patients (≥60 years) showed higher monocytes (p=0.030) and Mean Platelet 

Volume (p=0.002). Across tumor stages, neutrophils increased (66.8% → 78.2%, p<0.001), 

lymphocytes decreased (25.1% → 18.5%, p < 0.001), and ALP and bilirubin rose signi�cantly (p = 

0.021; p=0.008). AFP correlated positively with ALP (r=0.85), SGOT (r=0.79), bilirubin (r=0.86), 

serum creatinine (r=0.99), and blood urea (r=0.98), and negatively with lymphocytes (r = –0.83). 

Conclusions: AFP was associated with hepatic, renal, and in�ammatory parameters in IHDC, 

suggesting its potential as a composite biomarker for staging and prognosis.
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Liver cancer is among the most common and deadliest 

malignancies occurring all over the world, as it is the third 

most common cause of cancer deaths globally. The 

GLOBOCAN 2022 estimates that liver cancer has more than 

905,000 new cases and 830,000 deaths each year, making 

it a serious issue of global health concern [1]. Intrahepatic 

ductal carcinoma (IHDC), a subtype of cholangiocarcinoma, 

has gained growing clinical interest because of its 
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M E T H O D S

 A descriptive cross-sectional study was conducted at the 

Department of Obstetrics and Gynecology, Mohtarma 

Benazir Bhutto Shaheed Medical College / Divisional 

Headquarters Teaching Hospital, Mirpur, AJ and K, after 

taking the ethical approval (REF. NO 10/Academic Block 

Trauma centre/Surgery/2025) from February 2025 to 

August 2025. The sample size was 151, keeping the 

frequency of HELLP syndrome in thrombocytopenia 

patients as 11% based on a previous study, con�dence level 

being 95%, and margin of error 5% under the WHO sample 

size calculation formula [8]. All the patients were enrolled 

by using a consecutive sampling technique, all women 

having age of 18-40 years with singleton pregnancy and 

women with thrombocytopenia were included in this study 

and the bleeding disorder other than thrombocytopenia on 

m e d i c a l  r e c o r d s  a n d  h i s t o r y ,  a l r e a d y  t a k i n g 

antihypertensive medication on history, diabetes mellitus, 

HIV on histor y and medical records and multiple 

pregnancies on ultrasound were excluded. All the pregnant 

women who met the inclusion criteria were invited to take 

part in the study and were admitted to the ward following 

OPD inclusion. All the patients were informed about the 

purpose and bene�ts of the study and assured that the 

study is conducted with the sole purpose of research and 

publication of data, and given a written informed consent in 

case they agreed. After taking a complete history and 

baseline investigation, a 5ml blood sample was obtained 

and sent to the laboratory to con�rm thrombocytopenia. 

The level of thrombocytopenia was de�ned based on the 

number of platelets in the body as mild (100150 ×10 09/L), 

moderate (5099 ×10 09/L), and severe (50 09/L) [11]. After 

con�rmation, women and neonates were followed till 

delivery to detect preeclampsia, HELLP syndrome, 

placental abruption, preterm birth, and low birth weight. 

Preeclampsia had been categorized as new-onset 

hypertension (140/90mmHg or higher on two occasions 

aggressive pathophysiology, complicated diagnosis, and 

unfavorable prognosis [2]. IHDC is a complication of the 

epithelial cells of the intrahepatic biliary ducts that 

normally occurs at an advanced stage and thus limits the 

treatment modalities and survival rates [3]. The world has 

witnessed a signi�cant increase in IHDC cases in the last 

thirty years, with 165 percent reported in the United States 

only. This has been observed to be similar in trends in 

Japan, the United Kingdom, and various areas in Europe, 

which demonstrates a shift in epidemiology across the 

globe [4]. The etiology of IHDC is multifactorial, and it 

includes chronic in�ammation of the biliary tract, liver 

cirrhosis and �brosis, viral hepatitis (especially hepatitis B 

and C), and exposure to environmental toxins [5]. Liver 

cancer is an emerging societal burden in Pakistan. The 

estimates presented by the Pakistan Medical Research 

Council and WHO show that liver cancer is among the �ve 

leading malignancies in the country [6]. The high rate of 

hepatitis B and C infections, extensive liver �brosis, and 

inaccessibility to screening programs play a major role in 

the increased incidence of hepatocellular carcinoma (HCC) 

and IHDC [7]. Investigations conducted at tertiary care 

hospitals in Karachi, Lahore, and Islamabad have already 

shown that cholangiocarcinoma is occurring at an 

a c c e l e r a t i n g  r a t e,  a n d  t h u s  n e c e s s i t a t i n g  t h e 

implementation of superior prognostic and diagnostic 

m e t h o d s  [ 8 ,  9 ] .  I H D C  h a s  n o  s p e c i � c  c l i n i c a l 

manifestations but rather vague symptoms, including pain 

in the abdomen, jaundice, weight loss, and fatigue, thus 

making it di�cult to diagnose. Alpha-Fetoprotein (AFP), 

Liver Function Tests (LFTs), and Serum Creatinine are also 

some of the extensively researched biochemical markers 

that could be used in the diagnosis and prognosis of the 

disease. High AFP concentrations are typically found in 

hepatobiliary tumors such as IHDC, and these levels 

i n d i c a te  a g g r e ss i ve n e ss  o f  t h e  t u m o r,  l a c k  o f 

differentiation, and high-stage disease [10]. But AFP is not 

sensitive and speci�c enough to be used as an independent 

marker. Thus, the integration of AFP with other 

biochemical and hematological data, including Complete 

Blood Count (CBC) indices, LFTs, and serum creatinine, can 

be a more accurate predictive model [11]. Recent studies in 

the world indicate that the deviations in the factors of the 

CBC, such as high red cell distribution width (RDW), 

changed platelet count, and high neutrophil-to-

lymphocyte ratio (NLR), are linked to worse survival rates in 

IHDC [12]. Equally, high alkaline phosphatase (ALP), 

bilirubin, and AST/ALT ratios on LFTs are associated with 

obstruction of the bile ducts, hepatic dysfunction, and 

tumor load. Though serum creatinine is a classical 

indication of renal function, it can also signify systemic use 

and metabolic stress in liver malignancies [13]. Although 

there are limited studies that have evaluated the 

prognostic power of AFP, CBC, LFTs, and serum creatinine 

integrated in Pakistani IHDC patients, the predisposing 

conditions of the hepatic are highly prevalent [14]. 

Despite the recognized role of alpha-fetoprotein (AFP) in 

liver malignancies, limited data exist on its relationship 

with baseline hematological,  hepatic,  and renal 

parameters in intrahepatic ductal carcinoma (IHDC) 

patients. This gap hampers the understanding of AFP's 

prognostic potential when integrated with routine blood 

and biochemical markers. Therefore, the present study 

aimed to evaluate the association of serum AFP with CBC, 

liver function, and renal indices, and to explore its utility as 

a prognostic factor in relation to tumor stage and grade in 

IHDC patients.
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R E S U L T S

A total of 107 patients diagnosed with IHDC were analyzed. 

Participants' ages ranged from 39 to 76 years (mean ± 

after 20 weeks of pregnancy) with proteinuria (300 mg/24h 

or above) or end-organ dysfunction. The HELLP syndrome 

was diagnosed on the grounds of hemolysis, increased liver 

enzymes, and reduced platelet count. Preterm birth 

entailed a birth that was less than 37 weeks of gestational 

age. Low birth weight was considered as a birth weight of 

the neonate that was less than 2500 g, irrespective of 

gestational age [12]. All the above-mentioned information 

was recorded on a pre-designed proforma. 

Data analysis was done with the help of SPSS software 

(version 25.0). All continuous variables like age, BMI, 

platelet count, and gestational age were shown as mean ± 

standard deviation (SD), and categorical variables like 

preeclampsia, placental abruption, HELLP syndrome, 

preterm birth, and low birth weight were presented as 

frequency and percentage. Fetomaternal outcome was 

strati�ed according to the severity of thrombocytopenia. 

After strati�cation, the chi-square test/Fisher Exact test 

was considered a P value ≤ 0.005 as signi�cant.

SD=56.8 ± 11.2 years). Of these, 61 (57%) were male, and 46 

(43%) were female (Table 1).
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Table 1: Baseline Characteristics of IHDC Patients (n=107)

Variables Mean ± SDCategories Frequency (%)

�

64 (59.8%)

43 (40.2%)

61 (57.0%)

46 (43.0%)

38 (35.5%)

45 (42.1%)

24 (22.4%)

29 (27.1%)

48 (44.9%)

30 (28.0%)

�

56.8 ± 11.2

�

�

�

�

�

�

�

�

�

�

< 60 years

≥ 60 years

Male

Female

II

III

IV

II

III

IV

Age (Years)

Gender

Tumor Grade

Cancer Stage

Gender-based comparisons revealed signi�cant 

differences in eosinophil counts (p=0.041) and serum 

creatinine levels (p=0.024), with males exhibiting slightly 

higher mean values. Among geriatric patients, Mean 

Platelet Volume (MPV) (p=0.002) and monocyte count 

(p=0.030) differed signi�cantly from those of younger 

patients (Table 2).

Table 2: Comparison of Hematological and Biochemical Parameters by Gender and Age Group

Parameters Male (Mean ± SD) Female (Mean ± SD)
ap-value <60 years (Mean ± SD) ≥60 years (Mean ± SD) ap-value

Neutrophils (%)

Lymphocytes (%)

Monocytes (%)

Eosinophils (%)

Platelets (×10⁹/L)

MPV (fL)

ALP (U/L)

Serum Creatinine (mg/dL)

72.1 ± 9.6

21.4 ± 7.5

5.1 ± 1.3

3.9 ± 1.5

246.8 ± 75.5

9.6 ± 1.1

283.7 ± 95.2

1.28 ± 0.34

70.4 ± 8.8

22.2 ± 6.9

5.3 ± 1.4

2.8 ± 1.3

258.2 ± 79.1

9.8 ± 1.2

275.1 ± 88.3

1.09 ± 0.29

a0.281
a0.573

a0.417
a0.041*
a0.482
a0.364
a0.643

a0.024*

71.5 ± 8.9

22.8 ± 7.0

4.8 ± 1.2

3.1 ± 1.4

250.6 ± 70.4

9.2 ± 0.9

278.6 ± 92.4

1.19 ± 0.33

72.9 ± 9.3

20.5 ± 7.6

5.7 ± 1.5

3.6 ± 1.7

254.9 ± 83.7

10.3 ± 1.0

281.9 ± 94.7

1.22 ± 0.31

a0.468
a0.152

a0.030*
a0.209

a0.714
a0.002*

a0.827
a0.574

aIndependent sample Student's t-test

*Statistically signi�cant at p<0.005

Signi�cant changes in neutrophil, lymphocyte, and ALP levels were observed across cancer stages and grades. Patients with 

stage IV disease showed markedly elevated neutrophil counts (p<0.001) and ALP levels (p=0.021) compared to lower stages. 

Similarly, lymphopenia was more pronounced in advanced stages and higher grades (Table 3).

Table 3: Comparison of Hematological and Biochemical Markers Across Tumor Stage and Grade

Parameters

Neutrophils 

Lymphocytes (%)

ALP (U/L)

Bilirubin (mg/dL)

Stage II Stage III Stage IV bp-value Grade II Grade III Grade IV p-valueb

66.8 ± 8.1

25.1 ± 6.4

255.6 ± 82.5

1.2 ± 0.4

72.4 ± 7.5

21.3 ± 6.7

282.3 ± 90.7

1.5 ± 0.5

78.2 ± 9.0

18.5 ± 7.1

315.8 ± 98.4

1.9 ± 0.7

b<0.001*
b<0.001*

b0.021*
b0.008*

68.7 ± 8.3

24.2 ± 6.3

248.4 ± 77.2

1.3 ± 0.4

73.6 ± 8.0

21.1 ± 6.9

286.6 ± 91.5

1.5 ± 0.5

77.9 ± 9.1

18.7 ± 7.0

309.3 ± 94.1

1.8 ± 0.6

b0.030*
b0.032*

b0.063
b0.016*

bOne-way ANOVA

*Statistically signi�cant at p<0.005

Correlation analyses using Pearson's and Spearman's coe�cients showed distinct relationships between AFP and several 

laboratory markers. While no signi�cant correlations were observed with CBC parameters in gender or age subgroups, 

several associations emerged when strati�ed by tumor grade and stage. Stage II: AFP correlated strongly with RDW-CV 

(r=0.91, p=0.03). Stage IV: AFP correlated signi�cantly with platelet count (r=0.56, p=0.010) and plateletcrit (r=0.58, p=0.020). 
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Grade II: Strong correlations were found with WBC (r=0.82, 

p=0.02) and neutrophils (r=0.88, p=0.010). Grade IV: AFP 

correlated negatively with lymphocytes (r = –0.83, p=0.030) 

and positively with ALP (r=0.85, p=0.020), (serum glutamic-

oxaloacetic transaminase) SGOT (r=0.79, p=0.030), and 

bilirubin (r=0.86, p=0.020) (Table 4).
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Table 4: Correlation of AFP with Hematological and Biochemical 

Parameters

parameters, as well as hematological ones, including 

neutrophils and lymphocytes, and renal parameters, 

including urea and creatinine. These results support the 

role of AFP as a secondary prognostic biomarker in IHDC. 

Our mean age of patients was 56.8 and 11.2 years, which is 

similar to what Fu et al. stated, 57.4 and 10.6 years as the 

mean age of 132 patients with IHDC in China, and Hassan et 

al. found 58 and 9.4 years as the mean age of 50 patients 

with cholangiocarcinoma in Pakistan [15, 16]. Signi�cantly 

higher serum creatinine levels in males (1.28 ± 0.34 mg/dL) 

compared to females (1.09 ± 0.29 mg/dL, p=0.024) are 

consistent with Chen et al. who found values of 1.32 ± 0.41 

mg/dL in males versus 1.10 ± 0.33 mg/dL in females (p=0.03) 

[17]. These increases can indicate premature hepatorenal 

dysfunction as a result of chronic cholestasis or bile ductal 

blockage. The larger eosinophil percentage in males (3.9 ± 

1.5) is consistent with Taylor et al. �nding of 3.7 ± 1.4% in 

males and 2.9 ± 1.3 in females, indicating in�ammatory cell 

activation is associated with cytokine activity of the tumor 

microenvironment [18]. Among elderly patients (≥60 years), 

we observed increased monocytes (5.7 ± 1.5%) and Mean 

Platelet Volume (MPV) (10.3 ± 1.0 fL) compared to younger 

individuals (4.8 ± 1.2% and 9.2 ± 0.9 fL, respectively, 

p=0.002). Beudeker et al. found the same results and 

reported MPV of 10.5 ± 1.1 fL and monocytes of 5.8 1.4% in 

older patients with IHDC [19]. High MPV and monocyte 

levels are the signs of chronic in�ammation and tumor-

related activation of macrophages, which are not 

associated with good prognoses. Upon strati�cation 

according to the cancer stage, our records indicated 

progressive neutrophilia and lymphopenia as the disease 

progressed. Neutrophils increased from 66.8 ± 8.1% in 

stage II to 78.2 ± 9.0% in stage IV (p<0.001), while 

lymphocytes declined from 25.1 ± 6.4% to 18.5 ± 7.1% 

(p<0.001). Ji et al. also provided the median neutrophil and 

lymphocyte percentages of 74.3 ± 10.2 and 19.7 ± 6.5, 

respectively, among biliary cancers in the advanced stage 

and found an NLR of over 4.0 as a predictor of poor survival 

[20]. As well, in current research, we identi�ed higher ALP 

(255.6 ± 82.5 U/L vs. 315.8 ± 98.4 U/L, p = 0.021) and total 

bilirubin (1.2 ± 0.4 vs. 1.9 ± 0.7mg/dL, p=0.008) in the second 

and fourth stages. Similar biochemical changes were 

observed by Wang et al. reported that ALP 310 (202102) and 

bilirubin 1.8 (202102) in the end-stage IHDC, with a 

prominent emphasis on the cholestatic injury and hepatic 

dysfunction, were used as the prognostic factors [21]. One 

major result of this study is that AFP is closely positively 

correlated with ALP (r=0.85, p=0.020), SGOT (r=0.79, 

p=0.030), and total bilirubin (r=0.86, p=0.020). These 

results closely resemble those of Chicco et al. who 

observed AFP–ALP correlation (r=0.72, p = 0.010) and 

AFP–bilirubin correlation (r=0.69, p=0.020) among 92 IHDC 

D I S C U S S I O N

cp-valuer-valueParameters

WBC

RDW-CV

Platelets

PCT

Neutrophils

Lymphocytes

ALP

SGOT

Bilirubin

Blood Urea

Serum Creatinine

0.82

0.91

0.56

0.58

0.88

–0.83

0.85

0.47

0.52

0.98

0.99

c0.020*
c0.030*

c0.010*
c0.020*

c0.010*
c0.030*
c0.020*
c0.030*
c<0.001*
c<0.001*
c<0.001*

cPearson correlation coe�cient

*Statistically signi�cant at p<0.005

ROC analysis demonstrated that AFP had an area under the 

curve (AUC) of 0.76 (95% CI: 0.67–0.84, p < 0.001) for 

predicting advanced-stage IHDC (Figure 1). At an optimal 

cutoff value of 220 ng/mL, AFP showed a sensitivity of 72% 

and speci�city of 65% (Table 5).

Table 5: ROC Analysis of AFP for Predicting Advanced-Stage IHDC

Variable AUC 95% CI Cutoff Sensitivity Speci�city p-value

AFP 0.76 0.67–0.84 220 ng/mL 72% 65% <0.001*

Figure 1: ROC Curve for AFP

This study investigated the correlation between AFP and 

baseline hematological, hepatic, and renal parameters in 

patients with IHDC to determine their prognostic value. 

These �ndings showed signi�cant correlations between 

AFP and LFTs, especially ALP, SGOT, and bilirubin 
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patients [22]. In the same way, Ali et al. in Pakistan found 

that the AFP is associated with cholestatic injury and tumor 

burden because of correlations with AFP and ALP (r=0.80, 

p<0.01) and bilirubin (r=0.77, p<0.05) [23]. We further had a 

strong correlation between AFP and renal indices, serum 

creatinine (r=0.99, p<0.001), and blood urea (r=0.98, 

p<0.001), which is similar to Das et al. who showed the 

existence of AFP-creatinine correlation (r=0.94, p<0.001) in 

hepatic malignancies associated with hepatorenal 

syndrome [24]. Such results indicate that AFP could have 

an indirect relationship with renal failure that results from 

tumor progression or paraneoplastic nephropathy. The 

relationship between AFP and neutrophils (r=0.88, p=0.010) 

and WBC (r=0.82, p=0.020) was found to be positive, and it 

shows that AFP is produced because of in�ammation. 

Similar results were obtained by Yap et al. who revealed 

that high AFP levels were coupled with neutrophil-induced 

cytokine release (IL-6, TNF-), which correlates with poor 

survival in cholangiocarcinoma [25]. In contrast, it is also 

negative and related to the lymphocytes (r = -0.83, p=0.03) 

in disease grade IV, which is appropriate since Blanco et al. 

(2025) reported a mean lymphocyte count of 17.9 ± 6.8 in 

advanced biliary tumors, highlighting immune exhaustion 

in advanced tumors [26]. The mean ALP (283.7 ± 95.2 U/L) 

and mean AFP (247.4 ± 110.6 ng/mL) in this study parallel 

Munir et al. who reported AFP of 236.8 ± 104.5 ng/mL and 

ALP of 295 ± 88 U/L in hepatobiliary malignancies at AFIP, 

Rawalpindi [27]. 

These uniform biochemical trends in the literature 

demonstrate the prognostic interaction of the AFP and 

hepatic enzymes. This study was conducted at a single 

center with a relatively small sample size, which may limit 

the generalizability of the �ndings. The lack of survival 

follow-up restricts causal and long-term prognostic 

interpretations. Larger multicenter prospective studies 

are needed to validate these results.

This study shows that AFP has high correlations with liver 

enzymes (ALP, SGOT, bilirubin), hematological indices 

(neutrophils, lymphocytes), and renal function indices 

(urea, creatinine) in patients with IHDC. The �ndings are 

that AFP in combination with CBC, LFT, and renal 

parameters can be used as a composite prognostic 

variable, which represents the tumor burden, hepatic 

damage, and systemic in�ammation. Combining AFP and 

baseline laboratory pro�les could thus improve the 

functioning of IHDC disease monitoring and prognostic 

accuracy. 
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