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ABSTRACT 
Objective: The purpose of this study was to determine whether or not individuals with iron deficiency anemia and an underlying 
inflammatory condition had a connection between serum ferritin as an acute phase reactant and C - reactive protein. 
Study Design: Cross-sectional/Prospective study 
Place and Duration: Liaquat university of Medical and health sciences jamshoro Hyderabad. January 2022 to December 2022 
Methods: This research comprised 136 individuals who were suffering from iron deficiency anemia. After getting informed 
written consent detailed demographics of enrolled cases were recorded. Using an automated hematology analyzer (Mindray 
BC-5000), the parameters of the blood were analyzed. Serum ferritin levels were used to classify each patient into one of three 
categories. Serum ferritin levels were divided into three groups: Group I (serum ferritin <10 μg/L), Group II (11–150 μg/L), and 
Group III (>150 μg/L).SPSS version 23.0 was used to analyze the data. Statistical analysis was conducted using Pearson's 
correlation tests. 
Results: In current study patients mean age was 31.13±6.75 years and had mean BMI 24.6±3.52 kg/m2. There were majority 74 
(54.4%) males and 62 (45.6%) females in this study. Majority of the patients 81 (59.6%)  were had low ferritin <10 μg/L, followed 
by normal ferritin 11–150 μg/L in 45 (33.1%) cases and 10 (7.4%) cases had high ferritin >150 μg/L. We found strong co-relation 
of C reactive protein and high level of serum ferritin with p value <0.002. Serum ferritin levels were negatively correlated with 
hemoglobin. 
Conclusion: We concluded in this study that levels of serum ferritin was positively associated with C-reactive protein (CRP). In 
patients with underlying deficiency of iron, secondary inflammation may increase the level of ferritin in serum. 
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INTRODUCTION 
The most frequent cause of anaemia in the world, iron deficiency, 
is mostly a result of nutritional deficits, particularly in sub-Saharan 
Africa [1]. When a patient has a chronic inflammatory condition 
such chronic kidney disease (CKD), inflammatory bowel disease 
(IBD), or chronic heart failure (CHF), functional iron shortage can 
also develop as a result of iron sequestration in the 
reticuloendothelial system [2]. 
 A low blood haemoglobin (Hb) level must be shown in the 
presence of depleted iron stores in order to diagnose iron 
deficiency anaemia (IDA) [3]. Since serum ferritin is an acute 
phase reactant, its usefulness in inflammatory states is limited. 
Serum ferritin is the most sensitive non-invasive biomarker of iron 
storage [3]. The World Health Organization's (WHO) suggested 
cut-off of less than 15 g/L for serum ferritin, which is used to 
identify iron insufficiency in adults, can be compromised by the 
presence of inflammation. WHO had previously advised a cut-off of 
30 g/L in environments with elevated inflammation, however this 
has recently been changed to 70 g/L [3,4]. When diagnosing iron 
insufficiency in people with CKD or IBD, several recommendations 
have suggested a cut-off of 100 g/L [5,6]. 
 There are limitations built into other iron status biomarkers. 
For instance, serum iron levels vary throughout the day, peaking in 
the morning, and have been demonstrated to decrease with an 
increase in body mass index (BMI) [7,8]. The measurement of 
blood iron and transferrin levels is necessary for the computation 
of serum transferrin saturation (TSat), which means that factors 
affecting these two analytes can have an impact on the result. 
TSat is a helpful marker, particularly for detecting iron overload. In 
individuals with chronic inflammatory conditions, TSat has been 
suggested as a useful test for determining iron insufficiency, with a 
TSat < 20% indicating iron shortage [2].  A test called the soluble 
transferrin receptor can tell the difference between iron deficiency 

anaemia and secondary chronic illness anaemia, where the 
soluble transferrin receptor is typically elevated in the former. The 
test, however, is not easily accessible in sub-Saharan Africa and 
can be impacted by illnesses related to erythroid hyperplasia. 
 There have been several methods put out to address the 
bias in ferritin measurement brought on by inflammation[9], but 
there hasn't been agreement on how to employ APPs to account 
for the impact of inflammation on ferritin concentration. C-reactive 
protein (CRP) and -1 acid glycoprotein (AGP) are the most often 
employed inflammatory indicators in nutritional research and 
clinical practise.[10] Failure to consider acute-phase proteins could 
have a significant impact on assessments of micronutrient 
deficiency prevalence, particularly those relating to iron deficiency, 
in communities with high inflammation prevalence.[10] 
 Since there are no case records of malaria or 
schistosomiasis infections in Cuba and the country has access to 
clean water and sanitary facilities, it is believed that the population 
there has low levels of inflammation[10]. Although there are 
additional risk or morbidity variables in Cuba related with 
inflammation, such as obesity, asthma, acute diarrheal disorders 
(ADD), acute respiratory infections (ARI), and other illnesses, it is 
vital to examine inflammation when analysing the population's iron 
status.[11] 
 Since 1987, the National Institute of Hygiene, Epidemiology, 
and Microbiology (INHEM) of Cuba has been in charge of 
planning, implementing, and monitoring various prevention and 
control programmes for iron status. In 2008, the Council of 
Ministers created the Comprehensive Plan for Prevention and 
Control of Iron-deficiency Anaemia.[11] Programme surveillance is 
also part of it, along with programmes for diverse diets, fortified 
foods, and food supplements. The frequency of iron deficiency 
anaemia among preschoolers is still high in spite of this. 
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 The prevalence of metabolic syndrome, a known source of 
persistent low-grade inflammation, has increased in sub-Saharan 
Africa as a result of urbanisation [9]. Iron deficiency in persons with 
chronic inflammation is still difficult to accurately detect. The 
release of the iron regulating hormone hepcidin, which causes iron 
to be stored in the reticulo-endothelial system, is one way that 
inflammatory cytokines like interleukin 6 regulate iron metabolism 
[10]. In order to diagnose iron deficiency, particularly in populations 
with inflammation, there is no agreement on the optimum way to 
use iron status markers such ferritin and TSat [11].  Concerns 
concerning the applicability of published cut-offs in determining 
iron deficiency in an African population are further raised by the 
dearth of published data from sub-Saharan Africa (SSA) on 
reference intervals for markers of iron status. Since patients in 
SSA may have inflammation from both infectious and non-
communicable diseases, it is important to assess the diagnostic 
accuracy of tests like ferritin in identifying probable iron deficient 
anaemia. In these circumstances, the amount of soluble transferrin 
(sTfR) or hepcidin can be used to measure the status of the body's 
iron levels without causing harm to the patient.  
 A lack of vitamin B, thyroid disease, renal disease, or liver 
disease are just a few of the conditions that might cause a 
person's haematocrit or mean corpuscular volume (MCV) to drop. 
Anaemia causes these conditions to occur, though. The Centres 
for Disease Control and Prevention (CDC) and World Health 
Organisation (WHO) jointly recommended the utility of one or two 
acute phase reactants, e.g. C-reactive protein, for correction of 
ferritin when an inflammatory condition is evident because it was 
obvious that certain investigations of acute phase reactions were 
required for interpretation of ferritin concentration to assess the 
status of body iron. (9) In order to assess the relationship between 
ferritin and C-reactive protein in patients with iron deficient 
anaemia and normal or elevated ferritin levels as a result of 
concomitant inflammatory status, this study was done. 
 

MATERIAL AND METHODS 
This Cross-sectional/Prospective study was conducted at Liaquat 
university of Medical and health sciences jamshoro Hyderabad and 
comprised of 136 patients. In this study, participants ranged in age 
from 12 to 55 years, and all of them suffered from hypochromic 
microcytic anaemia. Iron overload syndrome patients and those 
who were already receiving iron replacement therapy were not 
included in the study. Patients who had other medical problems, 
such as drinking, pregnancy, bleeding disorders, or 
hemoglobinopathies, were also not allowed to participate. 
 Five millilitres (5 mL) of venous whole blood were drawn 
after obtaining informed consent; 3 mL was transferred to tubes 
containing gel for evaluation of serum ferritin and C-Reactive 
protein, and 2 mL was transferred to an EDTA-containing tube for 
a full blood count. The automated haematology analyzer Mindray 
BC-5000 was used to check the blood's properties. Mindray 
CL1000i electrochemiluminesence assay was utilised to evaluate 
serum ferritin levels. The immunoturbidimetric determination of C-
reactive protein was performed with a Mindray BS-240 automated 
chemistry analyzer. Patients were stratified into three groups 
based on their ferritin levels: Group I included those with a low 
ferritin level (11 g/L), Group II included those with a normal ferritin 
level (11-150 g/L), and Group III included those with a high ferritin 
level (>150 g/L). SPSS 23.0 was used for all statistical analysis. 
The link between iron deficient anaemia and serum ferritin and C-
reactive protein levels was determined using Pearson's correlation 
test. Statistical significance is denoted by the P-value. 
 

RESULTS 
In current study patients mean age was 31.13±6.75 years and had 
mean BMI 24.6±3.52 kg/m2. There were majority 74 (54.4%) males 
and 62 (45.6%) females in this study. Mean hemoglobin was 
9.1±6.16 g/dl, mean HCT was 29.4±3.11 ug/L, mean MCV was 

64.8±7.26 fl, MCH was 21.4±5.13 Pl and MCHC was 30.3±5.37 
g/dl.(table 1) 
 
Table-1: Demographics data of the enrolled cases 

Variables Frequency (n=136) Percentage 

Mean age (years)  31.13±6.75   

Mean BMI (kg/m2)  24.6±3.52   

Gender     

Male  74 54.4  

Female  62 45.6  

 Mean hemoglobin (g/dl)  9.1±6.16   

 Mean HCT (ug/L)  9.1±6.16   

 Mean MCV (fl)  64.8±7.26   

 Mean MCH (Pl)  21.4±5.13   

 Mean MCHC (g/dl)  30.3±5.37   

 
 Majority of the patients 81 (59.6%) were had low ferritin <10 
μg/L, followed by normal ferritin 11–150 μg/L in 45 (33.1%) cases 
and 10 (7.4%) cases had high ferritin >150 μg/L.(figure-1) 
 

 
Figure-1: Association of ferritin levels among all cases 

 
 We found strong co-relation of C reactive protein and high 
level of serum ferritin with p value <0.002.(table 2) 
 
Table-2: Association of C-reactive protein with ferritin levels 

Variables 
Group I  
<10 μg/L 

Group II 
11-150 μg/L 

Group II 
>150 μg/L 

Mean CRP 
(mg/L)  6.3±3.44  24.13±2.25  35.13 ± 3.38 

 
 Serum ferritin levels were negatively correlated with 
hemoglobin.(table 3) 
 
Table-3: Correlation Analysis Using the Pearson Method for Anaemia Due to 
Iron Deficiency 

Variables Pearsons Value 

Haemoglobin  -0.55 

 C-Reactive Protein  0.88 

 Ferritin  0.71 

 

DISCUSSION 
Anaemia due to a lack of iron is a major public health issue 
worldwide. Serum ferritin is used as an indicator of iron status in a 
variety of healthcare settings.[16] It is not always possible to tell if 
a patient has iron deficiency anaemia simply by looking at their 
ferritin levels, which can be high or normal if there is an underlying 
inflammatory, chronic illness, or infection. Approximately 54.4 
percent of the participants in this survey were male, whereas just 

<10 μg/L
59.6%

11-150 μg/L
33.1%

>150 μg/L
7.4%

Ferritin Level
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45.6 percent were female. Khan et al. also got pretty much the 
same results.[17]In cases of inflammation, UNICEF and WHO 
advise using a C-reactive protein (CRP) or other inflammatory 
marker to evaluate iron levels.[18] 
 The biomarkers indicating the inflammatory and Nutrition 
Determinants of Anaemic patients (BRINDA) have shed light on 
the measurement of inflammatory indicators while assessing iron 
status at the population level. The importance of measuring 
biochemical markers of subclinical inflammation has been 
suggested by recent studies in children that show how indicators of 
inflammation or infection change depending on sociodemographic 
factors, environmental factors, and morbidity information alone 
cannot reliably detect or assess the infection or inflammation.[19] 
The acute phase reactant (APR) has several phases, ranging from 
acute inflammation (e.g., quick start within 1 h) to chronic infection 
(e.g., rising after 24 h and lasting 4- 5 days). Concentrations of 
CRP may be significant because they demonstrate these different 
APR phases.[20] 
 As a result of underlying inflammatory conditions, group II 
and group III, which had normal and high ferritin levels, 
respectively, displayed higher levels of CRP and indicated a 
positive association between CRP and ferritin in our data. It also 
demonstrated that, from low to high ferritin levels, haemoglobin 
levels decreased while ferritin and CRP levels rose, which was 
consistent with findings by Khan et al. [18] In addition, Kalantar et 
al. found that patients receiving haemodialysis also had high 
ferritin levels as a result of MICS.[21] 
 Patients with diabetes mellitus type 2 were studied by Allam 
et al. using high levels of ferritin and hsCRP as markers of 
inflammation. [22]There is a favourable link between high ferritin 
levels and the risk of obesity and metabolic syndrome, according 
to a study of nutritional health and examination survey by Gillum et 
al. [23] Similar findings were revealed by our research. 
 Due to these findings, the application of ferritin as a new 
diagnostic for iron deficient anaemia diagnosis in inflammatory 
underlying diseases seems debatable. [24,25] In our investigation, 
ferritin was not shown to be the best marker for evaluating body 
iron in inflammatory situations at the root. Despite the fact that 
there is a positive link between ferritin and inflammation, adding C-
reactive protein has been proved to be helpful in determining the 
body's iron status and in aiding in the early detection and treatment 
of patients who are iron deficient. However, it is advised to conduct 
studies on bigger populations in order to evaluate different aspects 
and obtain substantial correlations. 
 The most accurate indicator of iron insufficiency is a 
decrease in plasma ferritin levels. When there is inflammation, 
ferritin concentration rises. The state of the body's iron is assessed 
using CRP. [26] Children with inflammatory disorders had greater 
serum ferritin levels than children without inflammation in our 
study. Iron regulating hormone, or hepcidin, in fact inhibits the 
circulation of iron under inflammatory conditions. Thus, 
endogenous iron rather than dietary iron is utilised in 
erythropoiesis.[27] Serum ferritin levels rise as a result of this. 
Knowles et al. came to a similar conclusion, finding that children 
with inflammation had higher serum ferritin concentrations than 
children without inflammation.[28] 
 

CONCLUSION 
We concluded in this study that levels of serum ferritin was 
positively associated with C-reactive protein (CRP). In patients with 
underlying deficiency of iron, secondary inflammation may 
increase the level of ferritin in serum 
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