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Validation of a hemoglobinometer for use in 
outdoor blood donation camps

Sir,
Hemoglobin estimation of blood donors is performed to prevent 

anemic donors from donating blood and ensuring a good quality 
of packed red blood cell component. Several devices are presently 
available for hemoglobin estimation of blood donors as a screening 
test before blood donation.[1] The desirable features of a device 
intended for mass screening include high accuracy, precision, 
rapidity, and ease of operation.[2]

In our part of country, there is a wide variation in temperature 
conditions. Thus, any device which has to be used for hemoglobin 
screening in outdoor blood donation camps should be able to give 
its optimum performance even at highest temperature range in 
that region. In this study, we have compared the performance of 
HemoCue Hb301 System at indoor temperatures (18–22°C) and 
outdoor temperatures (>35°C) in the month of July 2014.

Ethylenediaminetetraacetic acid anticoagulated venous samples 
of 100 patients which were sent for hemoglobin estimation 
were tested by manual cyanmethemoglobin method which 
was standardized using commercially available standards (Span 
diagnostics, Surat, India) as a routine testing method. For 
comparing the accuracy, these were tested by HemoCue Hb301 
System both at in the air‑conditioned departmental laboratory (T1) 
and at outdoor work station (T2) by the same operator. The samples 
initially placed at T1 for 1 h were tested by cyanmethemoglobin 
method and HemoCue Hb301 System. These were then kept at 
T2 for 1 h before retesting with HemoCue Hb301 System after 
ensuring their physical integrity. For comparing the precision, 
5 samples tested by cyanmethemoglobin method were taken. 
Each was retested 10 times by HemoCue Hb301 System both at 
T1 and T2.

The results obtained are summarized in Figure 1 and Table 1.

HemoCue Hb301 is a quantitative point of care system based 
on photometric detection of hemoglobin level. A previous 

study has evaluated its performance against previous 
HemoCueHb 201+ system in diagnosing anemia of pregnancy 
and found it sufficiently precise and accurate.[3] The system is 
designed to operate at 10–40°C[4] but there are no studies to 
the best of our knowledge, for evaluating its performance at 
varied temperature conditions. The device has shown good 
accuracy at both T1 (correlation coefficient r = 0.903) as 
well as T2 (correlation coefficient r = 0.893). The precision 
of measurement was also good at both the temperatures with 
coefficient of variation ranging from 0.060 to 0.094 at T1 
and from 0.041 to 0.085 at T2. Since the process of validation 
was performed before installation of the equipment in the 
department, it also allowed a chance for hands‑on training of 
the technical staff. We conclude that HemoCue Hb301 system 
is adequately apt for both routine uses and use in outdoor blood 
donation camps.
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Table 1: Results of precision determination for 10 
replicated performed on 5 patient samples at T1 and T2
Sample 
number

Cyanmeth- 
hemoglobin 

value

T1 T2
Mean SD CV Mean SD CV

1 8.2 8.90 0.842 0.094 8.56 0.723 0.085
2 10.4 10.62 0.878 0.086 11.36 0.910 0.080
3 12.8 12.94 1.032 0.080 12.82 0.719 0.056
4 14.6 14.66 0.882 0.060 14.42 0.601 0.041
5 15.0 15.04 1.006 0.065 15.16 0.835 0.055

All hemoglobin values in g/dl. SD: Standard deviation, CV: Coefficient of 
variation

Figure 1: Correlation of hemoglobin values between Cyanmeth hemoglobin method and HemoCueHb 301 system at (a) T1 and (b) T2

a b



Letters to the Editor

Asian Journal of Transfusion Science - Vol 10, Issue 2, July - December 2016 165

Correspondence to: Dr. Anju Dubey, 
Department of Transfusion Medicine, All India Institute of 
Medical Sciences, Rishikesh ‑ 249 201, Uttarakhand, India. 

E‑mail: dranjudubey@gmail.com

References

1. Singh A, Dubey A, Sonker A, Chaudhary R. Evaluation of various 
methods of point‑of‑care testing of haemoglobin concentration in 
blood donors. Blood Transfus 2015;13:233‑9.

2. Goldman M, Uzicanin S, Yi QL, Acker J, Ramirez‑Arcos S. 
Validation and implementation of a new hemoglobinometer 
for donor screening at Canadian Blood Services. Transfusion 
2012;52 (7 Pt 2):1607‑13.

3. Tayou Tagny C, Kouam L, Mbanya D. The new HemoCue system 
Hb 301 for the haemoglobin measurement in pregnant women. 
Ann Biol Clin (Paris) 2008;66:90‑4.

4. HemoCueHb 301 Operating Manual. Angelholm, Sweden. Available 
from: www.hemocue.com. [Last accessed on 2014 Dec 16].

Access this article online

Website: www. ajts. org Quick Response Code:

DOI: 10.4103/0973-6247.187943

This is an open access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 
License, which allows others to remix, tweak, and build upon the 
work non-commercially, as long as the author is credited and the 
new creations are licensed under the identical terms.

Cite this article as: Dubey A, Murti S. Validation of a hemoglobinometer for 
use in outdoor blood donation camps. Asian J Transfus Sci 2016;10:164-5.

Delayed hemolytic transfusion reaction due to 
anti‑D in Rh (D) positive patient

Sir,
Individuals, whose cells have a qualitative variation of the D 

antigen lacking one or more components of the D antigen, are said 
to have a partial‑D phenotype. D‑positive individuals harboring a 
“partial” D antigen may produce an allo‑anti‑D. We encountered 
a case of delayed hemolytic transfusion reaction (DHTR) due to 
anti‑D developed in Rh (D) positive female patient.

A 57‑year‑old female, Para 4, from Kenya, was referred to our 
hospital as a case of recurrent Carcinoma left breast stage IV 
for 3rd line chemotherapy. She had a history of few episodes of 
transfusion 6 months before admission to our hospital. Historical 
records showed her blood group as “B‑Positive.”

On admission, patient’s hemoglobin (Hb) was 6.6 g/dl, and she 
received 4 units of compatible packed red cells (PRCs) transfusion 
which was uneventful. After a week, another blood request was 
received for 2 units of PRC due to low Hb 7.0 g/dl. Patient blood 
group was done using automated platform (Autovue Innova™, 
Ortho Clinical Diagnostics, USA) and was B Rh (D) positive. Her 
serum was screened for irregular antibodies using commercial 
three cell antibody screening panel (Diacell, DiaMed, Cressier 
sur Morat, Switzerland) showed a positive reaction with panel 
I (1+) and II (2+) giving possibilities of Anti‑D, C, E, Fya, Jka, Leb 
antibodies. Antibody identification using ID‑Diapanel (Biorad, 
Diamed, Cressier sur Morat, Switzerland) showed only P2 (2+) and 
P8 (1+) positive and was not conclusive. Routine crossmatching 
showed 2+ incompatibility with all 10 B Rh (D) positive units 
crossmatched. Polyspecific direct antiglobulin test (DAT) and auto 
control was 2+ positive. To rule out autoimmune etiology, elution 
test was performed using acid elution kit (Diacidel, Biorad Diamed, 
Cressier sur Morat, Switzerland). Antibody screening of eluate was 
positive in panel I and II with the possibility of Anti‑D, C, E, Fya, 
Jka, Leb Antibodies. On antibody identification Panel I, II, III, and 
VIII were positive and Anti‑D Rh antibody was confirmed using 
negative exclusion in the eluate obtained from patients Red blood 
cells (RBCs) [Figure 1a and b].

For confirmation of Rh group, her blood group was repeated 
using conventional tube method using monoclonal eryclone 
anti‑D (IgM and IgG + IgM) (Tulip Diagnostics, India), which 
showed 4+ reaction. B‑Negative units were crossmatch compatible 
were transfused, and the patient was discharged with Hb 9.4 g% 
with stable status. On review of our records, we found that 
antibody screening was negative at the time of admission and all 
crossmatches were compatible. We also noticed that there was the 
inadequate rise of Hb from 6.6 to 8.0 g/dl after 4 units of transfusion 
which subsequently fell to 7 g/dl in week duration. However, other 
hemolytic investigation parameters were not available. There was 
no history of passive administration of anti‑D.

The history of 4 PRC transfusions a week before, rapid fall of Hb, 
development of positive DAT with confirmation of anti‑D in the 
eluate, incompatibility with all B‑positive units and compatibility 
with Rh negative units confirmed DHTR. The samples were 
sent for partial D‑confirmation and Rh genotype to a reference 
laboratory in South India. However, it could not be confirmed 
due to inadequate sample.

DHTR is defined as the posttransfusion finding of a positive 
DAT and a newly developed RBC alloantibody with clinical signs 
of hemolysis. DHTR may sometimes manifest as an inadequate 
rise of posttransfusion Hb level or unexplained fall in Hb after a 
transfusion.

Partial D has a significant implication in transfusion and 
pregnancy. Individuals with Partial D have missing portions of 
D antigen and can develop anti‑D antibody if exposed to missing 
epitopes.[1] A case reported by Ipe et al. on severe hemolytic 
transfusion reaction in sickle cell disease was due to anti‑D in a 
RhD positive patient.[2] Her Rh genotype revealed homozygosity 
for RHD*DAU4 that encodes partial D antigen.

This case highlights that some cases of partial‑D can be missed 
during routine serological Rh testing and can lead to anti‑D 
alloimmunization. They should be distinguished serologically 
by a pattern of reactivity using advance partial D typing kit 
or monoclonal antisera and by Rh genotyping. Therefore, an 
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