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ABSTRACT 

Typhoid fever remains a significant disease burden in developing countries like Indonesia. The 

Widal O test is commonly used for supportive diagnosis, but cross-reactivity and background 

antibodies limit its interpretation in endemic regions. Recently, the Red Cell Distribution 

Width-to-Platelet Ratio (RPR) has emerged as a novel inflammatory marker. This retrospective 

analytical study evaluated the correlation between RPR and Widal O titers in 32 adult patients 

with suspected typhoid fever. Data including RDW, platelet count, and Widal O titers were 

collected from medical records. RPR was calculated as RDW (%) divided by platelet count 

(103/μL). Spearman's rank correlation test showed a mean RPR value of 0.063 ± 0.027, with 

Widal O titers ranging from 1:80 to 1:320. A weak but statistically significant positive 

correlation was found between RPR and Widal O titers (r = 0.391, p = 0.027). In conclusion, 

RPR correlates positively with Widal O titers, suggesting its potential as a cost-effective 

supportive inflammatory marker alongside traditional serological testing in typhoid fever 

patients. 
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INTRODUCTION 

Typhoid fever is an infectious disease caused by Salmonella Typhi that remains a major public 

health problem in developing countries, including Indonesia [6,25]. The disease is transmitted 

through ingestion of contaminated food and water and continues to affect populations in productive 

age groups, contributing to significant morbidity in endemic regions [1,7]. In Indonesia, typhoid fever 

is still frequently reported based on national health surveys, indicating that the disease remains a 

persistent infectious burden [7,8]. The clinical diagnosis of typhoid fever is commonly supported by 

serological methods such as the Widal test, which detects antibodies against Salmonella O and H 

antigens [10,12]. However, the interpretation of Widal test results is often challenging due to cross-

reactivity, pre-existing antibodies in endemic areas, and limited specificity [12,26]. Because of these 

limitations, there is increasing interest in alternative hematological biomarkers that can reflect 

systemic inflammatory responses. One of the emerging indices is the Red Cell Distribution Width-

to-Platelet Ratio (RPR), which integrates erythrocyte size variability and platelet count as indicators 

of inflammatory status [3,11]. These hematological parameters are influenced by systemic 

inflammatory mechanisms involving cytokines such as interleukin-6 (IL-6) and tumor necrosis 

factor-alpha (TNF-α), which affect erythropoiesis and platelet dynamics [21]. Although the biological 

mechanisms underlying these parameters are well established, limited evidence exists regarding the 

relationship between RPR and O agglutinin titers in typhoid fever patients, particularly in endemic 

settings [20,22,26]. Therefore, this study aims to evaluate the correlation between RPR and Widal O 

agglutinin titers in adult patients diagnosed with typhoid fever. 

 

METHODS 

 

This study was designed as a retrospective analytical observational research utilizing 

secondary data derived from medical records of adult patients diagnosed with typhoid fever [4]. The 

study was carried out at Kasih Ibu Hospital, Surakarta, covering cases recorded between March 2025 

and March 2026 [7,9]. The study population included all available medical records of adult patients 

with a diagnosis of typhoid fever within the specified period. From this population, 32 records that 

met the eligibility criteria were selected through purposive sampling based on predefined inclusion 

and exclusion requirements [4]. Eligible subjects were adults aged 18 years and above with complete 

laboratory documentation, including Red Cell Distribution Width (RDW), platelet count, and Widal 

O agglutinin titers [10,14]. Records were excluded when laboratory data were incomplete or when 

patients had underlying hematological disorders or other conditions that could significantly influence 

blood parameters [14]. In this study, the Widal O agglutinin titer was treated as the independent 

variable, while the Red Cell Distribution Width-to-Platelet Ratio (RPR) served as the dependent 

variable. The RPR value was derived using the formula: 

RPR = RDW (%) / platelet count (10³/µL) [14] 

All relevant laboratory parameters were extracted directly from the medical records and 

systematically recorded for analysis. Prior to statistical testing, data distribution was assessed using 

the Shapiro–Wilk normality test [4]. As the results indicated non-normal distribution (p < 0.05), the 

relationship between variables was analyzed using Spearman’s rank correlation test [4]. Statistical 

significance was determined at a p-value threshold of < 0.05.Disscusion.  
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Figure 1. Research Stages Flowchart 

 

 

RESULTS 

 

A. Characteristics of  Respondents 

The demographic distribution of study participants, including gender and age 

characteristics, is presented in Table 1. 

Variabel Kategori Jumlah (n) Persentase (%) 

Jenis Kelamin Laki-laki 12 37.5%  
Perempuan 20 62.5% 

Kelompok Umur 18-25 tahun (Dewasa Muda) 17 53,1% 

 26-45 tahun (Dewasa) 12 37,5% 

 46-59 tahun (Dewasa Akhir) 2 6,3%  
≥ 60 tahun (Lansia) 1 3,1% 

Total  32 100% 

The majority of respondents were female (62.5%) and belonged to the young adult age 

group (18–25 years), indicating that typhoid fever cases in this study were predominantly 

found in productive age groups. 
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B. Hematological Parameters 

The descriptive analysis of hematological parameters, including hemoglobin, 

hematocrit, erythrocyte indices, and platelet count, is summarized in Table 2. 

Variabel N Minimum Maximum Mean Std. Deviation 

Hb (g/dL) 32 8,2 16,2 12,82 1,66 

HCT (%) 32 26,5 47,0 38,86 4,68 

RBC (10⁶/µL) 32 2,37 5,80 4,63 0,63  
RDW(%) 32 11,9 14,6 13,08 0,64 

Trombosit 

(10³/µL) 

32 97 420 243,44 89,80 

RPR 32 0,029 0,129 0,063 0,027 

The results showed variation in hematological parameters among respondents, 

particularly in platelet count, which showed a relatively wide range. 

C. Widal O Titer Distribution 

The distribution pattern of Widal O agglutinin titers among patients with typhoid fever 

is presented in Table 3. 

 
Titer Widal Jumlah (n) Persentase (%) 

1/80 15 46.9% 

1/160 12 37.5% 

1/320 5 15.6% 

Total 32 100% 

The majority of patients showed O agglutinin titers starting from 1:80 to 1:320, 

indicating varying levels of immune response to Salmonella Typhi infection. 

D. RPR Distribution 

The classification of Red Cell Distribution Width-to-Platelet Ratio (RPR) values 

across study subjects is presented in Table 4. 

 
Kategori Nilai Jumlah (n) Persentase (%) 

Rendah < 0.061 16 50% 

Sedang 0.061 – 0.093 12 37.5% 

Tinggi > 0.093 4 12.5% 

Total 
 

32 100% 

 

E. Normality Test (Shapiro-Wilk) 

Assessment of data normality using the Shapiro–Wilk test is presented in Table 5. 

Variabel Sig batas Keterangan 

Titer Aglutinin 0,000 > 0.05 Tidak Berdistribusi Normal 

RPR 0,006 > 0.05 Tidak Berdistribusi Normal 

The results indicated that both variables were not normally distributed (p < 0.05), 

therefore non-parametric analysis was used. 

F. Correlation Analysis 

The association between Red Cell Distribution Width-to-Platelet Ratio (RPR) and 

Widal O agglutinin titers was analyzed using Spearman correlation test as presented in Table 

6. 
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Correlations 

 Titer Aglutinin RPR 

Spearman's 

rho 

Titer 

Aglutinin 

Correlation Coefficient 1,000 ,391* 

Sig. (2-tailed) . ,027 

N 32 32 

RPR Correlation Coefficient ,391* 1,000 

Sig. (2-tailed) ,027 . 

N 32 32 

*. Correlation is significant at the 0.05 level (2-tailed). 

The analysis showed a statistically significant weak positive correlation between 

RPR and O agglutinin titer (p < 0.05), indicating that higher RPR values tend to be 

associated with higher O agglutinin titers. 

G. Summary of Findings 

Overall, the study demonstrated that inflammatory markers represented by RPR are 

positively associated with O agglutinin titers in typhoid fever patients, although the 

correlation strength is weak. 
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DISCUSSION 

 

This study demonstrated a weak positive correlation between Red Cell Distribution 

Width-to-Platelet Ratio (RPR) and Widal O agglutinin titers in adult patients with typhoid 

fever. This finding indicates that increased inflammatory activity reflected by hematological 

changes is associated with higher serological antibody responses in Salmonella Typhi infection 

[11,20].  RPR is a composite hematological index that reflects both anisocytosis and platelet 

variation. Increased RDW values are associated with disrupted erythropoiesis due to 

inflammatory cytokines such as IL-6 and TNF-α, while decreased platelet counts may occur 

due to peripheral consumption during systemic infection [21,23]. These mechanisms explain 

why RPR can act as an indirect marker of systemic inflammation in infectious diseases [3,11]. 

Widal O agglutinin titers represent humoral immune responses against Salmonella 

Typhi. Elevated titers generally indicate active or recent infection; however, interpretation of 

Widal results remains challenging in endemic areas due to baseline antibody levels and cross-

reactivity with other infections [12,26]. These limitations may contribute to variability in the 

observed correlation between RPR and O agglutinin titers. The weak correlation observed in 

this study may also be influenced by several confounding factors, including individual immune 

variability, nutritional status, stage of infection at the time of sampling, and prior antibiotic 

usage [18,19]. These factors can independently affect both hematological parameters and 

serological responses, thereby reducing the strength of association between the two variables. 

The findings of this study are consistent with previous research showing that RDW and 

platelet-based indices are associated with inflammatory conditions and infectious diseases 

[3,23,24]. Suni et al. Reported that RPR may serve as a simple inflammatory marker derived 

from routine complete blood count parameters [22]. Similarly, studies by Wada et al. And 

Wang et al. Demonstrated that RDW-to-platelet ratios are associated with disease severity and 

outcomes in infection-related conditions [23,24]. Despite these findings, the diagnostic utility 

of RPR in typhoid fever remains limited and should be interpreted cautiously. Nevertheless, 

RPR has potential as a supportive, low-cost inflammatory marker that may complement 

serological testing in clinical practice [22,25]. 

CONCLUSION 

This study demonstrates a statistically significant weak positive correlation between 

Red Cell Distribution Width-to-Platelet Ratio (RPR) and Widal O agglutinin titers in adult 

patients with typhoid fever. These findings indicate that higher RPR values tend to be 

associated with increased antibody titers, suggesting a relationship between hematological 

inflammatory status and serological response in Salmonella Typhi infection [11,20,22]. 

However, the strength of this association remains limited, which may be influenced by 

variations in immune response, disease stage at presentation, and the diagnostic limitations of 

the Widal test in endemic regions [12,26]. Despite these limitations, RPR shows potential as a 

simple and cost-effective inflammatory marker that can be derived from routine hematological 

parameters [3,22]. Further studies with larger sample sizes and more specific diagnostic 

biomarkers are recommended to validate these findings and improve diagnostic accuracy 

[25,26]. 
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