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A B S T R A C T

Introduction: The clinical condition of anaemia is defined as reduction below normal limits of the
total circulating red cell mass. It is measured by the reduction in packed red cell volume or reduction in
haemoglobin concentration of blood. Patients with hemoglobin below 6 gm/dl usually require transfusion
therapy. In stabilized patients with hemoglobin values between 6 and 10 gm/dl, the decision whether to
transfuse is based on an evaluation of clinical status.
Materials and Methods: The present study comprised of 140 Anaemic patients who received packed red
cell transfusion. The study was analyzed for a period of one year. Haematological parameters – complete
blood counts were collected by running anticoagulated blood in automated haematology analyser before
and after transfusing the blood units. Peripheral smear by using Leishman’s stain. Reticulocyte count by
using new methylene blue.
Results: Of total 140 patients, 45(34.6%) of patients were clinically diagnosed as iron deficiency anaemia
followed by 43(33.1%) anaemia of chronic disease patients, 18(13.8%) of anaemia of chronic kidney
disease, 20(15%) of anaemia of liver disease, 10(7.7%) of dimorphic anaemia (anaemia of combined
deficiency) and 4(3.1%) of anaemia in hypersplenism.
Iron deficiency anaemia is the most common disease group in the present study followed by anaemia of
chronic disease. Anaemia is more prevalent in the female population with M:F ratio of 4:5. Particularly
iron deficiency anaemia is more prevalent among females with M:F ratio of 1:3. After one unit of packed
red cell transfusion the mean increase in Hb in IDA was 1.106gm/dl, in anaemia of ACD was 0.922gm/dl,
in anaemia of CKD was 1.015gm/dl, in anaemia of liver disease was 0.614gm/dl in anaemia of combined
deficiency was 0.925gm/dl and in hypersplenism was 0.367 gm/dl.
Conclusion: From this background the present study concludes that before planning transfusion in anaemic
patients, accurate clinical assessment and work up for type of anaemia is essential. After transfusion of one
unit of packed red cells in chronic anaemia patients,. In all the types of anaemia studied, the mean increase
in Hb and PCV values were statistically more significant (Pvalue<0.05) than other parameters. Hence Hb
and PCV can be taken as valuable parameters to monitor the post transfusion outcome.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprint@ipinnovative.com

1. Background

Anaemia is defined as reduction below normal limits of
the total circulating red cell mass. It is measured by
the reduction in packed red cell volume or reduction in
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haemoglobin concentration of blood. Based on etiology
anaemia can be classified into anaemia due to decreased
production of red cells, anaemia due to increased destruction
of red cells and anaemia due to acute blood loss.1,2

Patients with hemoglobin below 6 gm/dl usually require
transfusion therapy. In stabilized patients with hemoglobin
values between 6 and 10 gm/dl, the decision whether to
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transfuse is based on an evaluation of clinical status. Patients
with value above 10 gm/dl rarely require transfusion.3–5

Initially whole blood was transfused but now it is
replaced by packed red cells after the advent of proper
refrigeration, component separation method(platelet rich
plasma method and buffy coat method)and anticoagulants
especially additive solution SAGM(saline adenine dextrose
and mannitol) and polyvinylchloride(PVC) blood bags such
as di-2-ethylhexylphthalate(DEHP) and tri-2-ethylhexyl
trimellitate(TEHTM).6,7

Packed cells are particularly valuable in treating
patients whose blood volumes are normal and corrects
the anemia without increasing blood volume, thereby
preventing circulatory overload. Other indications are
symptomatic iron deficiency anaemia, severe anaemia in
chronic kidney diseases, congestive cardiac failure patients,
severe symptomatic anaemia in anaemia of chronic disease,
anaemia due to chronic blood loss, certain haemolytic
anaemias, anaemia associated with dialysis, anaemia of
pregnancy and acute blood loss anaemia(transfused along
with crystalloid or colloid).8,9

Previously there was a concept that whole blood or fresh
blood will improve the condition because of the activity
of 2,3Diphosphoglycerate, however recent studies show
that transfusion of packed cells have helped in increasing
hemoglobin with restoration of 2,3Diphosphoglycerate
activity and thereby correcting anemia and also correction
of hypoxia.10,11

With this background the current study will be performed
to assess the effects of packed red cell transfusion
in our patients by comparing pre and post transfusion
hematological parameters.

2. Aim of the Study

To analyze the effect of packed red cells transfusion in
anemic patients by comparing pre and post transfusion
hematological work up.

3. Materials and Methods

The present study comprised of 140 cases who are
diagnosed to be anaemic based on clinical as well as on
laboratory date who received packed red cell transfusion
in our hospital. The study was commissioned after ethical
committee clearance.

3.1. Inclusion criteria

All anaemic patients receiving packed red cells.

3.2. Exclusion criteria

Surgical, obstetric, traumatic causes and paediatric patients.

3.3. Data collection tools

Pre transfusion - Clinical details and examination

1. Haemoglobin percent.
2. Peripheral smear Examination.
3. Reticulocyte count in indicated cases.

Post transfusion - All the pre transfusion details are
collected again and compared.

Haemoglobin percent, PCV, Red blood cell indices were
collected by running anticoagulated blood in automated
haematology analyser. Peripheral smear is prepared by
manual spreading and stained by using Leishman’s stain.
Reticulocyte count by using new methylene blue stain.

3.4. Statistical analysis

Mean, standard deviation was done using Epi Info software.
P value was calculated using prired t test. Microsoft word
and Excel have been used to generate graphs, tables etc.

4. Results & Observations

In the present study 140 patients with anaemia who
underwent packed red cell transfusion were studied by using
haematological parameters and subdivided into following
disease groups. Out of 140 patients 45(34.6%) of patients
were clinically diagnosed as iron deficiency anaemia
followed by 43(33.1%) anaemia of chronic disease patients,
18(13.8%) of anaemia of chronic kidney disease, 20(15%)
of anaemia of liver disease, 10(7.7%) of dimorphic anaemia
and 4(3.1%) of anaemia in hypersplenism.Table 1

Iron deficiency anaemia is the most common disease
group in the present study followed by anaemia of chronic
disease.Table 2

Iron deficiency anaemia is more prevalent in the third and
fourth decade. Anaemia of chronic disease in the fifth and
sixth decade.Table 3

Anaemia is more prevalent in the female population. M:F
ratio is 4:5.Table 4

Iron deficiency anaemia is more in female population.
M:F ratio is 1:3.Table 5

Iron deficiency anaemia, anaemia of ACD, anaemia of
CKD and Dimorphic anaemia shows desirable improvement
in Hb. Anaemia of liver disease and anaemia in
hypersplenism does not shows desirable improvement.

In iron deficiency anaemia, pre transfusion peripheral
smear picture of all 45 patients was microcytic
hypochromic. After transfusion 39 patients remains as
microcytic hypochromic and 6 patients showed microcytic
hypochromic with normochromic cells.

In anaemia of combined deficiency peripheral smear
remains same as pre transfusion.

In anaemia of liver disease pre transfusion peripheral
smear 6 patients shows predominantly macrocytic and
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Table 1: Types of disease group studied

S.No. Type of disease group studied No. of patients Percentage
1 Iron deficiency anemia 45 34.6
2 Anaemia of chronic disease 43 33.1
3 Anaemia of chronic kidney disease 18 13.8
4 Anaemia of liver disease 20 15
5 Dimorphic anaemia 10 7.7
6 Anaemia in hypersplenism 4 3.1

Table 2: Age distribution of anaemia based on disease group

19- 30 31-40 41-50 51-60 61-70 71-80 >80
Iron dediciency anaemia 7 17 11 8 2 Nil 1
Anaemia of chronic disease 3 4 7 9 14 5 1
Anaemia of chronic kidney disease 1 2 4 5 4 2 Nil
Anaemia of liver disease nil 2 5 2 4 5 Nil
Dimorphic anaemia nil 1 2 1 1 5 Nil
Anaemia in hypersplenism nil 1 nil 3 Nil Nil Nil

Table 3: Sex distribution irrespective of disease group

Sex No. of patients Percentage
Male 57 43.8
Female 73 56.2

Table 4: Sex distribution of anaemia based on disease group

Male Female
Iron dediciency anaemia 12 33
Anaemia of chronic disease 19 24
Anaemia of chronic kidney disease 10 8
Anaemia of liver disease 19 1
Dimorphic anaemia 6 4
Anaemia in hypersplenism 2 2

Table 5: Haemoglobin values compared before and after transfusion based on disease group

Clinical diagnosis Pre transfusion HB Post transfusion HB
Mean +/- SD Mean +/- SD

Iron dediciency anaemia 4.8267 1.0400 6.2933 0.9638
Anaemia of chronic disease 5.4907 1.5992 7.0023 1.1581
Anaemia of chronic kidney disease 5.4667 1.2300 6.7278 1.0487
Anaemia of liver disease 5.9700 1.4712 6.5500 1.4968
Dimorphic anaemia 4.8600 1.1683 5.8300 1.1076
Anaemia in hypersplenism 4.8500 0.6351 5.2750 0.6551

Table 6: Mean increase in HB after one unit of transfusion based on disease group(P value calculated by applying paired t test)

Clinical diagnosis Mean increase (confidence limit) P value
Iron deficiency anaemia 1.106 (1.046-1.167) <0.0001
Anaemia of chronic disease 0.921 (0.849-0.992) <0.0001
Anaemia of chronic kidney disease 1.015 (0.911-1.120) <0.0001
Anaemia of liver disease 0.614 (0.490-0.739) <0.0001
Dimorphic anaemia 0.925 (0.866-0.984) <0.0001
Anaemia in hypersplenism 0.367 (0.223-0.510) <0.0082
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Table 7: Mean increase in HB after two unit of transfusion based on disease group (P value calculated by applying paired t test)

Clinical diagnosis Mean increase (confidence limit) P value
Iron deficiency anaemia 2.092 (1.827-2.357) <0.0001
Anaemia of chronic disease 1.857 (1.652-2.062) <0.0001
Anaemia of chronic kidney disease 1.900 (1.000-2.800) <0.0042
Anaemia of liver disease 0.500 (0.252-0.748) <0.0131

Fig. 1: Comparison of pre and post transfusion peripheral smear
patterns in anaemia of chronic disease

Fig. 2: Comparison of pre and post transfusion peripheral smear
patterns in anaemia of chronic renal disease

microcytic cells, remains same after transfusion.4 patients
show predominantly microcytic hypochromic with
macrocytes.

In anaemia in hypersplenism, peripheral smear remains
same as pre transfusion.

5. Discussion

Packed red cell transfusion plays an important role in
treatment of symptomatic anaemia patients, in order to
improve the clinical status. Previous literature discusses the
improvememnt of survival, mortality and morbidity through
transfusion in various clinical types of anemia. The present
study discusses the improvement of various hematological
parameters and thereby improvement of survival indirectly,
in comparison with literature.1,2,6

Fig. 3: Comparison of pre and post transfusion peripheral smear
patterns in dimorphic anaemia (anaemia of combined deficiency)

Fig. 4: Comparison of pre and post transfusion peripheral smear
patterns in anaemia of liver disease

In the present study 130 patients with anaemia who
underwent packed red cell transfusion were reviewed
by using haematological parameters and subdivided into
following disease groups. Out of 140 patients 45 (34.6%)
of patients were clinically diagnosed as iron deficiency
anaemia followed by 43 (33.1%) anaemia of chronic disease
patients, 18(13.8%) of anaemia of chronic kidney disease,
20(15%) of anaemia of liver disease, 10(7.7%) of dimorphic
anaemia and 4 (3.1%) of anaemia in hypersplenism.7,9

Iron deficiency anaemia is more prevalent in the age
group of 31-40, followed by age group of 41- 50. Anaemia
of chronic disease is more in the age group of 61-70
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Fig. 5: Comparison of pre and post transfusion peripheral smear
patterns in anaemia in hypersplenism

followed by 51-60. Anaemia of chronic kidney disease is
equally distributed in the age group of 41-70. Anaemia of
liver disease is more in the age group of 41-50. Dimorphic
anaemia is more prevalent in the age group of 71-80.10,11

In this study anaemia was more prevalent among the
females 56.2% followed by males 43.8%, particularly
iron deficiency anaemia is more prevalent among females
with 72.34%. Anaemia of chronic disease and anaemia
of chronic kidney and dimorphic anaemia have almost
equal sex distribution. Anaemia of liver disease is more
prevalent among males with 90%. According to WHO
Global Database on Anaemia Bruno de Benoist et al
worldwide prevalence of anaemia in non pregnant women is
30.2% and number of women affected in million is 468.4.12

5.1. Iron deficiency anaemia

In this study iron deficiency anaemia is more prevalent
than other anaemias. Also it is the most common
anaemia in the female of reproductive age group. The
reasons are negative iron balance, increased iron loss and
increased iron requirement. Negative iron balance is due
to decreased iron intake because of nutritional deficiencies,
poor socioeconomic status. The increased prevalence of
iron deficiency among the economically deprived people
in developing countries is explained in part by the fact
that heme iron is less abundant in their diets and women
are usually smaller and consume less food and their
requirements are greater, so their daily iron intake may be
marginal.13

Improvement in hemoglobin concentration could be
observed 24hour after transfusion of one unit of packed red
cells is 1gm/dl. Sally A, Campbell-L et al says that one
unit of packed red cells should raise the haemoglobin of an
average adult by 1gm/dl and haematocrit by 3%.14

In the present study the mean increase in Hb after
transfusion was 0.97gm/dl(P value-0.01) and PCV of
3(P value-0.02). There is desirable increase and patient

condition also improved with concurrent iron, vitamin B12
and folic acid therapy which is appreciated one week after
administration of therapy by monitoring the reticulocyte
count in younger age group. But in the older patients 5
in no, degree of improvement after initiation of therapy
was low as the marrow response was poor. Packed red cell
transfusion is not always necessary in anaemia of combined
deficiency, but its of valuable in severe grade anaemia and
in symptomatic anaemia patients.

6. Conclusion

From this background the present study concludes that
before planning transfusion in anaemic patients, accurate
clinical assessment and work up for type of anaemia is
essential. After transfusion of one unit of packed red
cells in chronic anaemia patients, assessment of symptoms
immediately after transfusion and post-transfusion Hb levels
should be done.

It is also important that, in cases of anaemia of chronic
disease and critically ill patients, a restrictive statergy
of blood transfusion must be followed in order to avoid
unnecessary transfusion and its complications.

In all the types of anaemia studied, the mean increase
in Hb and PCV values were statistically more significant
(Pvalue<0.05). Hence Hb and PCV can be taken as valuable
parameters to monitor the post transfusion outcome.

7. Source of Funding
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None.

References
1. Kawthalkar SM. Essentials of clinical pathology. 1st edn. New Delhi:

Jaypee Brothers Medical Publishers; 2010. p. 188–361.
2. Kumar V, Abbas AK, Fausto N. Robbins and Cotran pathologic basis

of disease. 7th edn. New Delhi: Saunders; 2004.
3. Practice Guidelines for Blood Component Therapy: A Report

by the American Society of Anesthesiologists Task Force on
Blood Component Therapy. Anesthesiology. 1996;84:732–47.
doi:10.1097/00000542-199603000-00032.

4. Expert Working Group. Guidelines for red blood cell and plasma
transfusion for adults and children. Can Med Assoc J.
1997;156(11):S1–S24.

5. Simon TL, Alverson DC, Aubuchon J. Practice parameter for the
use of red blood cell transfusions: developed by the Red Blood
Cell Administration Practice Guideline Development Task Force of
the College of American Pathologists. Arch Pathol Lab Med.
1998;122(2):130–8.

6. Murphy MF, Wallington TB, Kelsey P, Boulton F, Bruce M,
Cohen H, et al. Guidelines for the clinical use of red cell
transfusions. Br J Haematol. 2001;113(1):24–31. doi:10.1046/j.1365-
2141.2001.02701.x.

7. National Health and Medical Research Council, Australasian Society
of Blood Transfusion Inc; Clinical practice guidelines on the use of
blood components (red blood cells, platelets, fresh frozen plasma,

http://dx.doi.org/10.1097/00000542-199603000-00032
http://dx.doi.org/10.1046/j.1365-2141.2001.02701.x
http://dx.doi.org/10.1046/j.1365-2141.2001.02701.x


88 Sri et al. / IP Journal of Diagnostic Pathology and Oncology 2022;7(2):83–88

cryoprecipitate). Endorsed September 2001; 2021. Available from:
http://www.nhmrc.gov.au/publications/synopses/_files/cp78.pdf.

8. Practice guidelines for blood transfusion: a compilation from
recent peer-reviewed literature. American Red Cross. 2002; 2002.
Available from: http://chapters.redcross.org/br/indianaoh/hospitals/
transfusionguidelines.htm.re.

9. Atti del convegno nazionale buon uso del sangue; Roma. 25–26
febbraio 2003; Rapporti ISTISAN 04/10. Available from: http//www.
iss.it.

10. Hebert PC, Wells G, Blajchman MA. A multicenter, randomized,
controlled clinical trial of transfusion requirements in critical care.
Transfusion Requirements in Critical Care Investigators, Canadian
Critical Care Trials Group. N Engl J Med. 1999;340(6):409–17.
doi:10.1056/NEJM199902113400601.

11. Bracey AW, Radovancevic R, Riggs SA. Lowering the hemoglobin
threshold for transfusion in coronary artery bypass procedures:
effect on patient outcome. Transfusion. 1999;39(10):1070–7.
doi:10.1046/j.1537-2995.1999.39101070.x.

12. Hebert PC, Yetisir E, Martin C. Is a low transfusion threshold safe
in critically ill patients with cardiovascular disease? Crit Care Med.
2001;29(2):227–34. doi:10.1097/00003246-200102000-00001.

13. Wu WC, Rathore SS, Wang Y. Blood transfusion in elderly patients
with acute myocardial infarction. N Engl J Med. 2001;345:1230–6.

doi:10.1056/NEJMoa010615.
14. Vincent JL, Ba8ron JF, Reinhart K. Anemia and blood

transfusion in critically ill patients. JAMA. 2002;288(12):1499–507.
doi:10.1001/jama.288.12.1499.

Author biography

Keerthika Sri, Senior Resident

Anandraj Vaithy. K, Professor

Shanmugasamy, Professor

Sowmya S, Professor

Cite this article: Sri K, Anandraj Vaithy. K, Shanmugasamy,
Sowmya S. Analysis of complete blood count parameters pre and post
transfusion of packed red blood: A meta-analytic study in a tertiary care
hospital. IP J Diagn Pathol Oncol 2022;7(2):83-88.

http://www.nhmrc.gov.au/publications/synopses/_files/cp78.pdf
http://chapters.redcross.org/br/indianaoh/hospitals/transfusionguidelines.htm.re
http://chapters.redcross.org/br/indianaoh/hospitals/transfusionguidelines.htm.re
http//www.iss.it
http//www.iss.it
http://dx.doi.org/10.1056/NEJM199902113400601
http://dx.doi.org/10.1046/j.1537-2995.1999.39101070.x
http://dx.doi.org/10.1097/00003246-200102000-00001
http://dx.doi.org/10.1056/NEJMoa010615
http://dx.doi.org/10.1001/jama.288.12.1499

	Background
	Aim of the Study
	Materials and Methods
	Inclusion criteria
	Exclusion criteria
	Data collection tools
	Statistical analysis

	Results & Observations
	Discussion
	Iron deficiency anaemia

	Conclusion
	Source of Funding
	Conflicts of Interest

