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Abstract

Introduction: Sickle Cell Disease (SCD) is particularly widespread among the tribal
communities in India. Under the National Sickle Cell Elimination Program it is screened
through Point-Of-Care (POC) tests at local centers, followed by HPLC confirmation at district
hospitals. The transportation and storage of samples from remote areas frequently lead to delays
in testing. Aim: To assess the stability of blood samples utilized for the identification of sickle
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cell disease, particularly examining how prolonged storage time influence SCD diagnosis.

Methods: In an ICMR taskforce multicentric study, 8,385 cord blood samples were collected in
EDTA tubes from public health facilities of various blocks in the Kandhamal district of Odisha.
The samples were kept at 4-8°C and transported to the District Headquarter Hospital for HPLC
analysis. Initial 300 samples underwent immediate POC testing using Hemotype SC and
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confirmatory molecular testing was performed for all HPLC-positive cases.

Results: A total of 93 SCD-positive (HbSS) cases were detected through HPLC and validated via
molecular analysis. 6 cases were tested <4 days and 87 cases were tested >4 days with a mean of
23.0 + 13.4 days, and the samples remained viable for diagnosis for up to 61 days when kept
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refrigerated.
Conclusion: Cord blood samples maintained at 4-8°C are stable for as long as 61 days without
compromising SCD diagnosis, which facilitates sample transport and enhances the feasibility of
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license large-scale screening in remote areas.
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Introduction

Sickle Cell Disease (SCD) is an inherited blood disorder which results in the production of abnormal Haemoglobin which then
adversely affects the life of a person due to various morbidities and sometimes can lead to death too [1]. India has one of the
highest burden of SCD in the world with most of the cases prevalent in the tribal population [2]. Various methods used for
diagnosis of SCD has been mentioned by Arishi WA [3]. High pressure liquid chromatography is the most suitable approach to
detect haemoglobin S and other haemoglobins [4]. Under the Sickle cell anemia elimination program, the screening is being done
at Ayushman Bharat Health and Wellness centres using paper-based point of care device. The confirmatory test needs to be done
at district level using HPLC [5]. Since the tribal people reside in remote rural areas it is difficult to come for confirmatory HPLC
test at the District Headquarter Hospital (DHH). If a sample is collected from the periphery, it raises concerns among technicians
performing the test regarding storage temperature, transportation conditions and the time lag between sample collection and
testing that hinders timely clinical decision making [6]. These factors can affect the ability to measure HbA2 levels in the blood
sample for diagnosing sickle cell disease. Therefore, we aimed to study the maximum allowable time lag between sample
collection and testing while ensuring the reliability of HbA2 level measurement for sickle cell disease diagnosis.
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As a part of a multicentric extramural study, we conducted screening for SCD by testing for homozygous state of HbS in
newborns in different blocks of Kandhamal district of Odisha, India. The district has a significant tribal population and the blocks
are scattered in about 80 to 120 km radius from the District Headquarter Hospital (DHH) where the screening test was done
using HPLC.

Ethical Statement
The project was approved by institutional human ethics committee and state research and ethics committee.

Methodology

The cord blood samples collected from the delivery points like CHCs and PHCs in tubes containing EDTA, and were transported
to the DHH. But the transfer of blood samples was done only after a significant number of samples were collected due to
transportation feasibility and cost consideration. After collection, the samples were stored in the refrigerator at temperatures
between 4° C to 8° C at the CHCs and PHCs. Even after the samples reached the DHH, the testing could not be done immediately
due to several other operational issues. For initial 300 samples screening was done using a Point of Care device (POC) i.e.
Hemotype SC to compare the accuracy, specificity and sensitivity of the device [7]. All the samples were subjected for HPLC
using Bio Rad D10 Dual Programme machine, which had shown accuracy in identifying spectrum of haemoglobinopathies in
central India at different time points [8]. The SCD positive samples were sent to National Institute of Immunohaematology
(NIIH), Mumbai for molecular analysis.

Results

We collected 8385 cord blood samples. The POC detected 6 SCD positives, which were also identified in HPLC done within 61
days (2 months) after sample collection. These results were also corroborated with molecular analysis. We detected 93 SCD
positive (HbSS) cases by HPLC, which were also identified by the molecular analysis. 87 cases were tested after 4 days, the
average time lag from sample collection and testing was 23+13.4 days. That indicates the stability of blood samples in
refrigeration for up to 61 days for Sickle cell detection (Fig. 1).

Time Lag between Sample Collection and testing
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Figure 1: Time lag between sample collection and testing for SCD.
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Discussion

As per the guidelines of the BIO RAD D10 dual program HPLC device, the blood samples would have remained stable for 4
days when stored at 2° C to 8° C for obtaining the best results. Several studies in the past have stated that blood samples stored
at temperatures between 4° C to 8° C are stable for testing for parameters for up to 72 hours [9]. HbA2 stability at room
temperature for 15 days was reported by Bento, et al., and Mercadanti, et al., [10,11]. However, Mercadanti, et al., reported higher
temperature interfering with its stability.

Conclusion

The study highlighted that beyond the recommended period for testing, up to 61 days after sample collection, while storing
blood samples at 4-8°C for SCD diagnosis, did not adversely affect the test results. However, proper maintenance of temperature
and storage conditions is essential. Therefore, stored blood samples can be used for testing to detect and confirm SCD under the
programme, reducing logistical challenges related to time, manpower and other concerns.
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