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ABSTRACT

Background: With hematology automation, both platelet indices and their histograms are available
from the cell counters at no extra cost or time. The variations of histograms in various underlying
mechanisms of thrombocytopenias are explored in this study.

Methods: Adults with thrombocytopenia determined were categorized into four groups based on the
mechanism of thrombocytopenia and variations in platelet histograms were studied in all groups. Data
was collated and analyzed using Microsoft Excel.

Results: A total of 440 adults with thrombocytopenia were seen, most of them had hyperdestructive
type (55.91%) followed by hypoproductive type (39.78%), abnormal pooling (2.27%) and EDTA
induced thrombocytopenia (2.04%). The following variations in histogram were seen; Normal curve
(6.8%), Curve not touching/reaching the baseline (37.27%), Broad based curve (7.9%), Bimodal
curve (7.5%), Curve with short peak (39.3%) and Saw-tooth appearance of curve (1.1%) and
correlated with the above-mentioned mechanisms of thrombocytopenias using SPSS software version
20.

Conclusion: An awareness regarding the variations in the platelet curve ensures a good correlation
with its numerical parameters and also with the etiology of thrombocytopenias. Automation taking
over in most of the laboratories, it is imperative to have knowledge about these simple yet, often
overlooked platelet histograms
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INTRODUCTION
Platelets are the first line of defence in

mechanism of thrombocytopenia and
classify the mechanism of

preventing blood loss because of micro- and
macro-vascular injury by maintaining the
integrity of the endothelium, achieved by
aggregating and adhering to each other. A
platelet count of less than 150 x 10%L is
defined as thrombocytopenia.  Thus,
bleeding is a frequently occurring
complication in a low platelet count as
platelets play a vital role in primary
hemostasis.!During the evaluation of
patients with thrombocytopenia, it is
essential to understand the underlying

thrombocytopenia into hyper destructive,
hypo productive, abnormal platelet pooling
or EDTA induced. This approach will
narrow differentials, avoid unnecessary
investigations and aid in targeted
management?. Hypo-productive
thrombocytopenia results from decreased
bone marrow production because of primary
or secondary bone marrow diseases such as
aplastic anemia, acute myeloid leukemia
(AML), pancytopenia, megaloblastic
anaemia, myelodysplastic syndrome and
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post-chemotherapy?. Hyper-destructive
thrombocytopenia is because of extra-
medullary platelet destruction with normal
or increased production in the bone marrow
like disseminated intra-vascular
coagulopathy (DIC), immune
thrombocytopenic  purpura (ITP), and
secondary ITP, sepsis, viral fever. Splenic
sequestration occurs mainly in congestive
splenomegaly because of chronic infection,
myeloproliferative  disease, lymphomas,
homozygous sickle cell disease,
haemoglobin C disease (HbC), Gaucher’s
disease, thalassemia major, and so on*. The
gold standard method for discriminating the
causes of thrombocytopenia is bone marrow
examination, but it is invasive and
expensive and carries an overt risk of
bleeding diathesis. Therefore, it is not
recommended as a first-line diagnostic
procedure?. Manual methods for
determination of haematological parameters
in laboratories which are labor intensive and
time consuming are now largely replaced by
automated analysers. These analysers
routinely give platelet histogram in addition
to platelet count and indices at no extra
cost>67,

This study attempts to find the usefulness
of platelet histogram in the initial evaluation
of patients with thrombocytopenia and to
correlate the same with the underlying
etiology of thrombocytopenia

Aims and objectives

To study variation of histogram of platelets
in clinical correlation with
thrombocytopenia patients.

To study the relationship of histogram of
platelets in relation to mechanism of
thrombocytopenia.

MATERIALS AND METHODS
This is a cross sectional study conducted in
the hematology section, Ramaiah medical

college and hospital in the central laboratory
over a period of 7 months from June to
November 2023. A total of 440 patients
aged 18years above with platelet count of
less than 150 x 10%L were included in the
study. The sample collected in EDTA anti-
coagulant were run in sysmex XN-550 auto
analyser for platelet count and histograms.
To rule out pseudo-thrombocytopenia cases
a peripheral smear stained with Leishman’s
stain was reviewed by the pathologist.
Relevant clinical data (history of fever,
platelet transfusion, drug intake,
organomegaly  etc), working clinical
diagnosis and supportive investigations
including serological results of the patient
were included.

Based on the mechanism of
thrombocytopenia the cases were divided
into 4 categories as follows: categoryl-
hyper destructive, category2 — hypo
productive, category3 — abnormal pooling
and category 4 - EDTA induced
thrombocytopenia. Platelet histograms of
above-mentioned categories were studied.

STATISTICAL ANALYSIS

The data collected was entered in excel
sheet and analysed using the software
package for social sciences (SPSS) program
version 20. Variations in platelet histograms
of four etiological categories  of
thrombocytopenic patients were studied.

RESULTS

This study included 440 patients of
thrombocytopenia who were classified into
4 categories. Majority of patients fell into
the age group of 18-40years. The male to
female ratio was 2.2:1. In category 1 we had
246 cases. In category 2 there were 175
cases, category 3 had 10 cases and category
4 had 9 cases.
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Fig 1: figure showing age distribution of cases

Tablel: showing distribution of thrombocytopenia cases in each category.

ETIOLOGY CAUSES NO OF CASES | TOTAL
categoryl (hyper destructive cases) Fever 112 246(55.91%)
sepsis 46
ITP 18
Liver disease 32
Renal disease 38
category?2 (hypo productive cases) Aplastic anaemia 15 175(39.78%)
Megaloblastic anaemia | 22
Leukemia/MDS 88
Pancytopenia 50
Category 3 (abnormal pooling cases) splenomegaly 10 10(2.27%)
category 4 (EDTA induced thrombocytopenia cases) Antibodies 9 9(2.04%)
Table2: showing different patterns of platelet histograms in thrombocytopenic cases
category | patterns of platelet Histograms Total
NC NBT BM SHP SW BB
categoryl | 9 130 26 60 0 21 246(55.91%)
category 2 | 13 32 6 112 0 12 175(39.78%)
category 3 | 6 1 1 1 0 1 10(2.27%)
category 4 | 2 1 0 0 5 1 9(2.04%)
Total 30(6.8%) | 164(37.27%) | 33(7.5%) | 173(39.3%) | 5(1.1%) | 35(7.9%) | 440(100%)

*NC-Normal curve, NBT- Curve not touching base line, BM- Bimodal, SHP- short peak, SW- Saw tooth, BB-
broad Base.

D- Broad Base E-Bimodal curve F-Saw Tooth

Figure 2: A- showing Normal curve, B — Short Peak, C-Curve Not touching baseline, D- Broad Base, E- Bimodal, F-Saw tooth.
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DISCUSSION

Thrombocytopenia is a  commonly
encountered condition in clinical practice.
The underlying mechanisms of
thrombocytopenia  can  be  broadly
categorized as hyperdestructive causes,
hypoproductive  causes, causes due to
abnormal pooling and EDTA induced
thrombocytopenias®. A Histogram is a
graphical representation of the results of
automated analysis on a hematology
analyser where the cell size is plotted on X
axis and cell count is plotted on Y-Axis®Z,
The analyser display platelet histograms
along with other platelet indices were also
available'!. The thrombocytopenia cases in
our study fell into third decade of life with
male to female ratio being 2.2:1, similar to
study conducted by Shetty et al*
Hyperdestructive cases of thrombocytopenia
included fever of varying etiology, liver
disease, ITP, Sepsis and renal diseases®®. In
our study distribution of aetiologies were
similar to other studies by Katti et al and
Shetty et al 214, Dengue cases, followed by
malaria predominated during the study.
Hypo productive group included
leukemia/MDS, pancytopenia, anemias®®.
As ours is a oncocentre most of our patients
fell into leukemic/MDS category.

Immune Thrombocytopenic purpura (ITP) is
a condition where there is accelerated
platelet destruction by autoantibodies
including cold agglutinin type of IgG, IgM
and IgA with platelet surface antigens.
This causes a compensatory increase in
platelet production, as a result of which
circulating platelets in patients with ITP are
younger and have larger size causing the
broad base in the platelet curve %7 A
significant number of cases showed curve
with a broad base. Unrecognized pseudo-
thrombocytopenia may result in unnecessary
laboratory  testing and  unwarranted
interventions by clinicians. Examination of
a well-stained peripheral blood smear is
mandatory for every case of
thrombocytopenia to rule out platelet
clumping (Pseudo-Thrombocytopenia) 819,

CONCLUSION

Always a study knowledge of histograms in
particularly platelet histograms like various
curves ensures a good clinical correlation
with its numerical parameters and its
mechanism of thrombocytopenia.
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