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PART B – TECHNICAL DETAILS 

1 Title of the dissertation CLINICOHEMATOLOGICAL PROFILE OF 

APLASTIC ANEMIA  
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Introduction  

  

  

A. Problem statement Aplastic anemia is a rare disease; almost half of the 

cases occur during the first three decade of life. The 

incidence in western countries is two cases per 

million per year and about 2 to 3-fold higher in 

Asia.1 
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This disease has been linked to exposure of 

pesticides, medical drugs and chemical agents. The 

pathophysiology of the disease is not known. 

Aplastic anemia can be acquired or idiopathic. 

 

The global incidence of aplastic anemia is far more 

in India compared to its incidence in other countries. 

Standard of care is not possible due to lack of 

resources and affordability for the treatment. 

 

 

 

 

B. Rationale The diagnosis of aplastic anemia lies on finding of 

peripheral blood pancytopenia and hypocellular 

marrow with increased fat spaces in the absence of 

any other disease.9 However, diagnosis can be 

sometimes difficult due to presence of residual 

hypercellular areas of hemopoiesis.  

Because of the high incidence globally and locally 

and high mortality associated with late diagnosis; it 

is beneficial to reach to an early diagnosis to help in 

better prognosis and management.  

C. Novelty This study is designed to evaluate the prevalence of 

Aplastic anemia, associated risk factors and the 

clinicohematologic profile of patients in Dharwad. 

There is a possibility of better prognosis with early 

diagnosis of aplastic anemia as there is high 

morbidity associated with late detection. 



D. Expected outcome and application The expectation from this study is to confirm an 

association between the etiological, clinical and 

hematological parameters with the disease diagnosis 

and progression. 

With an early diagnosis, we intend to help in better 

prognosis and management. 

3 Research question(s) 1.What are the changes that occur in the 

hematological parameters in aplastic anemia 

patients? 

2. To look for any correlation between hematological 

parameters and the severity based on Camitta 

criteria. 

4 Research hypothesis (es), if any Nil 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

A. To study the changes in hematological 

parameters in aplastic anemia. 

B. To study the correlation between 

etiological, clinical factors with and 

hematological values and blood picture 

6 1. Review of literature Aplastic anemia is a clinical syndrome that results 

from a marked diminution of marrow blood 

production. The decrease in hematopoiesis results in 

reticulocytopenia, anemia, granulocytopenia, 

monocytopenia and thrombocytopenia.2 

 

The severity of the disease is classified based on 

Camitta criteria.3 

 
 
 



1. Severe - bone marrow cellularity less than 25% (or 

<50% if < 30% of bone marrow are haematopoietic 

cells) and two or more of the following  

- Peripheral blood neutrophil count < 0.5x109 /L  

- Peripheral blood platelet count <20x109/L 

- Peripheral blood reticulocyte count <20x109/L  

2. Very severe – as above, but peripheral blood 

neutrophil count must be < 0.2 x109/L 

3. Non severe - Hypocellular bone marrow with 

peripheral blood values not meeting criteria for 

severe aplastic anemia.  

 The disease has been linked to various etiological 

factors including pesticides (OP, DDT, Carbamates), 

drugs (sulphonamides, thiazide, mebendazole), 

chemicals, viruses(CMV), non-bottled water, 

tobacco abuse including smoking and chewing and 

dyes, detergents, benzene containing solvents, 

waxes, resins, family history, male gender, duck 

exposure, fertilizer, non-medical needle use, cigarette 

smoke and crude oils. Most studies conducted in 

Asian countries confirm these findings. A study in 

Saudi arabia found HBV to have been linked with 

the disease.4,5,6,7,8 

 

 
 
 

 

 

 



The patient presents with pallor, weakness, dyspnea, 

fatigue, petechiae, bruising, epistaxis, vaginal 

bleeding, fever, gingival bleeding, splenomegaly, 

hepatomegaly, lymphadenopathy. 

 

Several studies were conducted in the large 

population in the Asian countries to assess the 

changes in the peripheral blood parameters and 

morphology in the bone marrow. Following are the 

parameters considered for the study - Hemoglobin, 

total leukocytes, platelet count, neutrophil count, 

reticulocyte count, peripheral blood smear, LFT, 

HCV. 

 

A study conducted in north Karnataka to know the 

prevalence and clinicohematological patterns in rural 

areas included 100 cases of aplastic anemia out of 

which 83males (83.13%) and 17 females (16.87%) 

were included.  

Peripheral blood showed anemia in all cases, 

leucopenia in 90 cases (90.36%), thrombocytopenia 

in 94 cases (93.98%). The average reticulocyte count 

was 0.3%. Abnormalities in LFT were detected in 6 

cases (6.02%). Bone marrow examination revealed 

adequate sampling with decreased cellularity in all 

cases. Bone marrow in aspirated smears and trephine 

biopsy revealed increased reduction in cellularity 

(<30%) noted in 37 cases (37.35%). Presence of hot 



spots were observed in 23 cases (22.89%) and mild 

dyserythropoietic changes were noticed in 23 cases 

(22.89%).9  

 

A study was conducted in north Bengal to assess the 

magnitude of the problem, morphological changes 

and determinants of aplastic anemia .out of 48 cases 

,38 (79.17%) cases had hypocellular bone marrow ,5 

(10.42%) had normocellular and 5(10.42%) cases 

had hypercellular bone marrow. Most of the cases 

had hemoglobin level between 5-10gm/dl, wbc 

between 1000-2000/cu.mm, platelet count 

<20,000/cu.mm.10 

 

Treatment strategies for AA. Generally, allogenic 

haematopoietic stem cell transplantation (HSCT) is 

the only curative option for patients with an inherited 

bone marrow failure syndrome -associated aplastic 

anemia and patients with myelodysplastic syndrome. 

Severe immune aplastic anemia requires prompt 

treatment aiming at reestablishing bone marrow 

function. Patients with non-severe aplastic anemia 

require regular and long term follow up as up to two 

thirds of them will progress to severe aplastic 

anemia. Immunosuppressive therapy with horse anti 

thymocyte globuline and cyclosporine A remains the 

 
 
 



first line of choice of treatment for immune aplastic 

anemia in the absence of MSD.11 

 

Overall survival rate of the patients was recorded as 

66.5% after the follow up of 2-14 months. A study 

conducted in northern India with 40 patients and a 

study conducted in Saudi Arabia concluded that 

better prognosis is seen with non-severe and severe 

cases; case fatality increases in younger patients, 

delayed diagnosis and as the severity of the disease 

increased (33.5%).5 

7 2. Methodology  

A. Study design Ambispective study  

B. Study participants (human, animals or both) Human  

i. Inclusion criteria 

ii. Exclusion criteria 

 

iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 

terminated prematurely as it is indicated to 

ensure safety of the participants)   

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack of 

adequate efficacy of the study drug or placebo)                                                                    

v. Number of groups to be studied, identify 

groups with definition 

i. Inclusion criteria: Newly diagnosed 

patients confirmed by hematological 

values, bone marrow aspiration and 

biopsy admitted in SDMCMSH, 

Dharwad will be included in the study  

ii. Exclusion criteria: All patients who have 

taken chemotherapy/immunotherapy. 

iii. Nil 

iv. Nil  

v. One group to be studied (all the patients 

diagnosed by blood values and bone 

marrow study) 

 

 

 
 



C. Sampling  

a. Sampling population 

b. Sample size calculation 

c. Sampling technique 

a. All patients diagnosed with aplastic 

anemia for the first time in 

SDMCMSH, Dharwad during study 

period of 3 years will be included in 

the sample population.  

b. The approximate sample size is 

expected to be 60 cases in the study 

period. This was based on the 

previous hospital records which 

showed 15-20 cases of aplastic 

anemia annually. 

c. Universal sampling technique will 

be applied.                        

 

 

 

D. Randomization details (for interventional 

studies)- Intervention details with 

standardization techniques (drugs / devices / 

invasive procedures / noninvasive procedures / 

others) 

Not an interventional study. 

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? (Copy to be Attached) 

Awaited 

F. Study procedure Details of newly diagnosed aplastic anemia cases in 

our institution are considered. Patient’s clinical data 

will be collected from electronic medical records at 

the time of admission to SDMCMSH, Dharwad. 

Retrospectively all relevant data will be retrieved 

from electronic medical records (permission letter 

enclosed below). Prospectively, blood samples will 

be drawn by peripheral venipuncture under aseptic 

precautions from all aplastic anemia patients. All the 

following tests are done in this institution. Blood will 



be collected in clean EDTA vacutainer, labelled and 

processed in SYSMEX automated hematology 

analyser in pathology laboratory for parameters like: 

Hemoglobin, WBC, platelet count, reticulocyte 

count, absolute neutrophil count, mean corpuscular 

volume, mean corpuscular hemoglobin 

concentration, mean corpuscular hemoglobin , 

Erythrocyte sedimentation  rate. Peripheral smear 

will be prepared and stained with Leishman stain and 

examined to study the morphological changes. Bone 

marrow aspiration will be done and smears will be 

stained with Leishman’s and Giemsa stain and 

Prussian blue stain for iron stores. Trephine biopsy is 

done by jamshidi needle and fixed in formal saline, 

stained by H&E and reticulin stain. The tests done in 

microbiology lab are - 

HIV using HIV TRI-DOT Test Device, HCV using 

HCV TRI-DOT Test Device, HBsAg using 

STANDARD Q HBsAg kit. Second sample is 

collected in plain vacutainer and processed in Cobas 

e 601 in biochemistry laboratory for the following 

parameters: Vitamin B12, folic acid, ferritin. 

Samples processed in Cobas c 501 for the following 

parameters: Iron, total iron binding capacity, LDH, 

bilirubin direct, bilirubin indirect, serum glutamic 

oxaloacetic transaminase, serum glutamic pyruvic 

transaminase, creatinine, uric acid, urea. 



G. Data collection methods including settings and 

periodicity 
Details of all confirmed cases in SDMCMSH, 

Dharwad is included in the study. Clinical details and 

laboratory findings of the patients will be collected 

from the medical records at the time of admission. 

 

 

This is a combined retrospective and prospective 

study with 1 year retrospective study from May 2021 

to April 2022 and 2 years prospective study from 

May 2022 to April 2024.    

 

H. List of statistical tests to be used for data 

analysis 
Statistical analysis will be done using the statistical 

package for the social sciences (SPSS)Version 20.0. 

Simple descriptive statistics such as mean, standard 

deviation and percentage will be used. 

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to be 

mentioned 

This study is not a clinical trial. 

8 3. List risks and benefits of the study Benefits - Early diagnosis is thought to improve the 

treatment and prognosis of the patient. 

No risks involved in this study. 
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                                                        STUDY PROFORMA  

 

 

PATIENT DETAILS  

 

1.OP NUMBER /UHID NUMBER: 

2.NAME: 

3.AGE: 

4.SEX: 

5.OCCUPATION: 

6.ADDRESS: 

7.ECONOMIC STATUS: 

 

CLINICAL HISTORY  

1.PALLOR  

2.WEAKNESS  

3.DYSPNEA 

4.FATIGUE 

5.PETECHIAE 

6.BRUISING 

7.EPISTAXIS 

8.BLEEDING 



9.FEVER 

10.SPLENOMEGALY 

11.LYMPHADENOPATHY 

 

PERSONAL HISTORY  

1.TOBACCO ABUSE  

2.PESTICIDES EXPOSURE 

3.MEDICAL DRUG  

4.ALCOHOL ABUSE 

 

LABORATORY INVESTIGATIONS 

 

WBC 

HAEMOGLOBIN 

ABSOLUTE NEUTROPHIL COUNT (ANC) 

PLATELET COUNT 

RETICULOCYTE COUNT 

MEAN CORPUSCULAR VOLUME(MCV) 

MEAN CORPUSCULAR HEMOGLOBIN CONCENTRATION (MCHC) 

MEAN CORPUSCULAR HEMOGLOBIN(MCH) 

PERPHERAL SMEAR STUDY 

ERYTHROCYTE SEDIMENTATION RATE  

VITAMIN B12 

FOLIC ACID  

IRON  

FERRITIN 

TOTAL IRON BINDING CAPACITY  

LDH  



BONE MARROW ASPIRATION AND BIOPSY: 

 

              CELLULARITY  

              RETICULIN STAIN  

              IRON STORES  

              

LIVER FUNCTION TEST: 

              BILIRUBIN DIRECT 

               BILIRUBIN INDIRECT 

               SGOT  

               SGPT  

RENAL FUNCTION TEST: 

              CREATININE 

               UREA  

               URIC ACID 

SEROLOGICAL TEST: 

                HBsAg  

                HCV  

                HIV  

USG (abdomen)  
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                                               SATTUR, DHARWAD 580009    

                                                                                            

                                                 INFORMED CONSENT FORM  

 

I ____________________________________ declare that I have been informed in 

detail about the dissertation “CLINICOHEMATOLOGICAL PROFILE OF APLASTIC 

ANEMIA” and I hereby give consent to participate in the study. 

 

The investigating doctor, Dr. Shivangi u Degaon, has explained to me to my 

satisfaction in my own understandable language regarding the purpose of the study, 

required investigations and it will not incur any extra charges on me during the 

study. 

 

I understand that the information regarding me collected during this study will 

remain confidential. I also understand that my participation in this study is voluntary 

and that I have the right to withdraw myself from the study at any time without 

giving any reason. I understand that the records maintained will be used only for 

research purpose. I give full consent to use the data obtained during the study for 

the purpose of publication in professional journals.  

 

I hereby agree to participate in this study. 

 



Signature of the doctor (investigator).               Signature of the patient/relative: 

 

Name of the doctor(investigator)                     Full name: 

                                                                                Phone number:    

                                                                                    Relationship with the patient  
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