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ABSTRACT

Objective: To find the diagnostic accuracy of red cell distribution width in iron deficiency anemia, taking serum
ferritin as gold standard among pregnant Pakistani women.

Study Design: A descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the Department of Obstetrics & Gynaecology, Allied
Hospital, Faisalabad from April to October 2021.

Methods: A descriptive cross-sectional validation study was carried out at Department of Obstetrics &
Gynaecology, Allied Hospital, Faisalabad to determine the diagnostic accuracy of RDW in IDA, taking serum
ferritin as gold standard.

Results: In 115 RDW positive patients, 100 (True Positive) had iron deficiency anemia and 12 (False Positive) had
no iron deficiency anemia on serum ferritin levels. Among, 88 RDW negative patients, 15 (False Negative) had iron
deficiency anemia on serum ferritin levels whereas 73 (True Negative) had no iron deficiency anemia on serum
ferritin levels. Overall sensitivity, specificity, positive predictive value, negative predictive value and diagnostic
accuracy of red cell distribution width in iron deficiency anemia, taking serum ferritin as gold standard was 86.96%,
85.88%, 89.29% 82.95% and 86.50% respectively.

Conclusion: This study concluded that diagnostic accuracy of RDW in diagnosing IDA in pregnant women is very
low.
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INTRODUCTION Pregnant women in Pakistan face unique challenges,
including nutritional deficiencies and limited access to

Red cell distribution width (RDW) is a hematological healthcare, making the accurate diagnosis of IDA
parameter that reflects the variability in the size of  crucial for appropriate intervention. Establishing RDW
circulating red blood cells. While traditionally used asa  as a reliable diagnostic marker for IDA, with serum
marker for various hematological disorders, recent  ferritin as the gold standard, holds promise for
studies have suggested its potential role in the diagnosis ~ enhancing the efficiency of screening programs and
of IDA. The diagnostic accuracy of RDW, particularly improving the overall maternal and fetal health
in comparison to the widely accepted serum ferritin  outcomes in this population. One of the most frequent

levels, which serve as the gold standard for assessing illnesses  affecting pregnancy is anemial?. The
iron stores, is an area of growing interest in the context incidence and causes of anemia during pregnancy vary
of pregnant Pakistani women [, depending on the geographic region. In underdeveloped

nations, anemia is a serious health issue that
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programs because anemia prevalence varies greatly

within and between nations. Anemia is one of the most
prevalent nutritional deficiencies globally. According to
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the World Health Organization (WHO), iron deficiency
anemia (IDA) is accompanied by low iron reserves and
indications of iron-corrupted supply to tissues!®.

In developing nations, low nutritional intake and blood
loss from worm infestation are the main causes of IDA,
whereas in developed countries, a vegetarian diet,
chronic blood loss, or malabsorption are the main
causes’®. Pregnancy-related anemia is a severe health
concern in Pakistan, where it can occur up to 38% of
the time in the final trimester. There is a significant risk
of adverse maternal and fetal outcomest. Early
prenatal iron deficiency identification is beneficial for
both the mother and unborn baby. Because of the major
physiological alterations during pregnancy, some
hematological parameters, such as mean corpuscular
hemoglobin (MCH), mean corpuscular volume (MCV),
and mean  corpuscular hemoglobin concentration
(MCHC), are not useful markers for detecting
anemia/IDA because they are lowered only when
anemia is serious or well-developed®.

Diagnostic tests for iron deficiency include mean
corpuscular volume (MCV), hemoglobin concentration
(Hb), mean corpuscular hemoglobin (MCH), red cell
distribution width (RDW), zinc protoporphyrin, serum
transferrin receptor (Tfr), bone marrow biopsy, and
serum ferritin 1. Serum iron, serum ferritin, and its
percentage saturation decrease during pregnancy,
whereas total iron binding capacity increases. Despite
being the preferred method for diagnosing IDA, serum
ferritin is costly and complicated, and because it is an
acute phase reactant, it might cause misunderstanding
due to spurious increases. The complete blood count
(CBC) also includes the test of red cell distribution
width (RDW), a relatively recent and common
parameter that is performedin a fully automated
hematology ~ analyzer™. Early RBC alterations
associated with IDA can be detected using RDW. As a
result, the CBC can be utilized as a fast and
affordable cost test to identify IDA using the RDW. In
different groups of red cell size, RDW displays minute
variances and changes. There aren't many published
studies that focus on the performance of RDW in
identifying IDA during pregnancy. The diagnostic
efficacy of RDW in identifying IDA in pregnant
women has been the subject of debate in previous
investigationst”.

METHODS

A cross-sectional validation study was carried out at the
Department of Obstetrics & Gynaecology, Allied
Hospital, Faisalabad from April to October 2021 to
assess RDW's efficacy in IDA diagnosis in situations
where serum ferritin was the gold standard.

Sample size of 200 cases was calculated with 95%
confidence level (CI), taking expected prevalence of
IDA in pregnant women as 59.47%, 10% desired
precision for sensitivity of 82.30%, and specificity

97.40% of RDW in predicting IDA in pregnant women

(Ahmad et al., 2016).

Inclusion and exclusion criteria

e All pregnant women with anemia (as per
operational definition) with a gestational age of
>12 weeks as assessed on LMP between the ages
of 18-40 years having Hb <10 g/dl, being both
primiparous and multiparous, were selected for this
study.

e  Subjects whose medical records included a history
of steroids or iron supplements and those with
asthma or chronic renal failure were excluded from
this study.

Data collection: After obtaining informed consent, 5
ml of blood was aseptically drawn from the antecubital
vein in an ethylene diamine tetra acetic acid (EDTA)
vial, and an automated hematology analyzer was used
to analyze RDW immediately. The same sample was
used to assess serum ferritin levels. A specialist
hematologist reviewed the findings. For iron deficiency
a serum ferritin value of <15ng/ml was taken as
positive for IDA and RDW >15.9% was taken positive
for IDA.
Statistical Analysis: The collected data were analyzed
using SPSS 25.0. Mean and SD are presented for age,
gestational age, parity, and BMI. Sensitivity,
specificity, positive predictive value, negative
predictive value, and diagnostic accuracy were
calculated using the following formula:

= IDA on serum ferritin

@ Yes No

5

< | Yes|True Positive (a) False Positive (b)
)

— | No |False Negative (c) | True negative (d)

Sensitivity: a / a+c x 100

Specificity: d / b+d x 100

Positive predictive value: a/a+b x 100
Negative predictive value: d / c+d x 100
Diagnostic accuracy: a+d / a+b+c+d x 100

RESULTS

During the study period, 200 pregnant women who
fulfilled the study criteria were enrolled. Characteristics
of these subjects are shown in table 1.

Table No. 1: Basic characteristics of the pregnant
women included in the study at Allied Hospital, Fsd.

Patients’ characteristics Mean SD
Age, years 28.82 £ 5.17
Gestational age, weeks 20.64 + 4.75
Parity 270121
BMI (kg/m2) 28.71 £ 3.96

The age range in this study was 18-40 years with a
mean age of 28.82 + 5.17 years. The mean gestational
age was 20.64 + 4.75 weeks. The mean parity was 2.70
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+ 1.21. Mean BMI was 28.71 + 3.96 kg/m2. In 115
RDW-positive patients, 100 (True Positive) had iron
deficiency anemia and 12 (False Positive) had no iron
deficiency anemia on serum ferritin levels.

Among, 88 RDW negative patients, 15 (False Negative)
had iron deficiency anemia on serum ferritin levels
whereas 73 (True Negative) had no iron deficiency
anemia on serum ferritin levels as shown in Table 2.

Table No. 2: Diagnostic accuracy of red cell
distribution width in iron deficiency anemia, taking
serum ferritin as gold standard.

Total | Positive | Negative P-
resulton | resulton | value
serum serum
ferritin ferritin

Positive | 115 100 12

on RDW (TP)* (FP)*** | 0.0001
Negative | 88 15 73

on RDW (EN)** | (TN)***=*

The overall sensitivity, specificity, positive predictive
value, negative predictive value, and diagnostic
accuracy of red cell distribution width in iron
deficiency anemia using serum ferritin as the gold
standard were 86.96%, 85.88%, 89.29% 82.95%, and
86.50%, respectively (Table 3).

Table No. 3: Performance of RDW in the diagnosis
of IDA among pregnant women

Validity test Percentage
Sensitivity 86.96%
Specificity 85.88%
Positive Predictive Value 89.29%
Negative Predictive Value 82.95%
Diagnostic Accuracy 86.50%

DISCUSSION

Hemoglobin is the most widely used hematological
measure and IDA screening test. However, hemoglobin
is limited in its ability to identify IDA because a
sufficient period is required for iron to cause an
impact!*l. In addition, it can take up to 2 months for
low levels of hemoglobin to appear. According to a
recent study, during pregnancy, other hematological
indicators such as MCV, MCH, and MCHC, which can
be measured using a hemoanalyzer, do not adequately
identify IDAM. It is suspected that these red blood cell
indices (MCV, MCH, and MCHC) may be mean values
that are incapable of adequately representing the minute
variation in red cell size that characterizes early iron
deficiency. Hence, there is a need for a screening test
that is affordable and can accurately and reliably detect
iron deficiency™®. Therefore, using serum ferritin as the
gold standard, this study aimed to evaluate the
diagnostic precision of RDW in IDA.

Using serum ferritin as the gold standard, the
sensitivity, specificity, positive predictive value,

negative predictive value, and diagnostic accuracy of
RDW in detecting IDA were 86.96%, 85.88%, 89.29%
82.95%, and 86.50%, respectively. In the reference
research, it was discovered that pregnant women had
iron deficiency anemia at a rate of 59.47%, and RDW
with a cut-off value of >15.9% had a sensitivity of
82.30% and specificity of 97.40% for identifying
IDAM. Because our study's sensitivity and specificity
did not match those of the reference publication™, our
findings were unable to assess the RDW diagnostic
accuracy. In a Pakistani study, RDW demonstrated a
sensitivity and specificity of 77.0% and 72.0%,
respectively™®. In another local study, RDA revealed a
high sensitivity and specificity of 93.33% and 83.33%,
respectively™. There have been reports of different
RDW values in different studies. For instance, Aulakh
et al. discovered that RDW had a sensitivity of 81.0%
and a specificity of 53.4%, whereas van Zeben et al.
discovered that RDW had a sensitivity of 94% and a
specificity of 59%..

CONCLUSION

This study concluded that the diagnostic accuracy of
red cell distribution width in diagnosing iron deficiency
anemia in pregnant women is very low.
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