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Abstract 

Objectives & Aims: Identify the acute aluminium phosphide poisoning. Identify the acute aluminium  

phosphide poisoning  induced   changes in hematological parameters  .Raised red cell distribution used as a 

prognostic  tool for acute aluminium  phosphide poisoning . The changed hematological parameter used as 

a survival index of acute aluminium phosphide poisoning  patients.    

Material & Methods: Blood was collected in a sterile EDTA containing tube and processed following our 

established ISO certified hospital laboratory protocol .A complete blood counting including HB%,PCV, Red 

cell indices ,platelet count and total white cell count and differential was done by  Automated blood  cell 

counter with peripheral blood smear examination and  further confirmed by manual oil immersion smear 

study method. Peripheral smears study was done with field A and B stain and leishman stain.  

Conclusion: Aluminium  phosphide poisoning  caused  changes in size of peripheral  red blood   cell due to 

lipid per oxidation  and oxidative stress of cell membrane. These oxidative stress and lipid per oxidations 

lead to damage the cell membrane of RBC. These damage directly related with severity of exposer of the 

Aluminium  phosphide. This type of damages decided the outcome survival of patients. So variable size of 

RBC occurs in peripheral  blood used as a prognostic tool for severity of toxicity, monitoring of patients  

,follow-up  and outcome survival  in the form of RDW .The RDW is a  hematological parameter is easily 

generated by all type of  hematological cell counters used as a good prognostic tool for acute aluminium 

phosphide poisoning   
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Material & Methods 

Study area and design- This present study was 

conducted at the Department of Pathology 

curewell hospital Pvt Ltd Indore MP. The study 

was designed as a observational hospital based 

study over a period of time from 2011 to 2016 

years.  

Ethical Consideration- Blood was collected in a 

sterile EDTA containing tube and processed 

following our established laboratory protocol   

then generate the report of each patient. Take 

informed consent was obtained from all study 

participant for use of your blood sample for 

medical research after doing physician request 

investigating and generate the report. 

Patient’s Selection Criteria- The study target 

all the acute aluminium phosphide poisoning 

toxicity patients on the basis of clinical signs, 
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symptoms  history of exposure, history by 

attainder and smell with residual element on 

cloth of patients. We include both emergency 

and IPD patients with all age groups, male and 

female both gender for study. Sample size is 

100 patients. 

Laboratory investigations Blood was collected in 

a sterile EDTA containing tube and processed 

following our established laboratory protocol. A 

complete blood counting including HB%, PCV, 

Red cell indices, platelet count and total white cell 

count and differential was done by Automated 

blood cell counter and peripheral blood smear 

examination. The all cell count indices including 

RBC, WBC count with differential along with 

morphological changes further confirmed by 

manual oil immersion smear study method. 

Peripheral smears study was done with field A 

and B stain and leishman stain.   

 

Red Cells Distribution Width and Peripheral 

Smear 

Materials 

Purple vacutainer tube or capillary collector 

(EDTA) ethylenediaminetetraacetate, Slides and 

blue capillary tube, Needle or lancet, Vacutainer 

holder, Alcohol swab, Cotton balls, Absorbent 

materials, Slide case and heamatological cell 

counter. 

Procedure 

1. Specimen is collected into EDTA (purple) 

vacutainer. (5 or 7ml volume)   

Step 1. A small drop of venous blood is placed on 

a glass microscope slide, using a glass capillary 

pipette.  

Step 2. A spreader slide is positioned at 45
0
 angle 

and slowly drawn toward the drop of blood. 

Step 3. The spreader slide is brought in contact 

with the drop of blood and is being drawn away.  

Step 4. The spreader slide is further pulled out, 

leaving a thin layer of blood behind. 

Step 5. The blood smear is nearly complete. 

Step 6. End result will be a glass slide with a well-

formed blood film. After drying for about 10 

minutes, the slide is fixed in methanol & stained 

with field A and B stain. 

Then the run the sample in hematological cell 

counter and generate RDW data. 

Red cell distribution width (RDW) is a red blood 

cell parameter that measures variability of red cell 

volume/size (anisocytosis). Depending on the 

types of hematology analyzer instruments, RDW 

can be reported statistically as coefficient of 

variation (CV) and/or standard deviation (SD), 

RDW-CV and/or RDW-SD, respectively.  

RDW-SD (express in fL) is an actual measure-

ment of the width of the RBC size distribution 

histogram and is measured by calculating the 

width (in fL) at the 18-20% height level of the 

RBC size distribution histogram. 

RDW-CV (express in %) is calculated from 

standard deviation and MCV 

RDW-CV (%) = 1 standard deviation of RBC 

volume/MCV x 100%. 

• RDW-SD 39-46 fL
[1]

 

• RDW-CV 11.6-14.6% in adult 

 

Observation & Discussion 

Acute aluminium  phosphide poisoning toxicity 

induced  RBC morphological changes lead to 

raised RDW. 

Acanthocytes, echinocytes, shistocytes dacrocy-

tes. and degenerated rbc they are all type changes 

occure in rbc population. 

 

RDW-CV 
Prognosis Survival outcome of 

patients 

Sample size 

N=100 

 >25 to  <30 % Mild toxicity Good 62 

 >30 to <36% Moderate Toxicity Average 23 

>36 to <40 % Sever  Toxicity Poor 12 

  >40% Marked   Toxicity Worst 03 
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Result 

Univariate analysis showed that there were 

significant associations of high RDW values with, 

the acute aluminium  phosphide poisoning  , mild 

to marked  type toxicity these various morpholog-

ical changes cause the raised red cell distribution 

width use as a prognostic tool for survival index 

outcome of patients. Kruskal-Wallis tests revealed 

an association of raised RDW values with severity 

survival index patients: p<0.0001, survival 

prognostic index of patients with higher RDW 

values had poorer worst prognoses than those with 

normal RDW values (Wilcoxon test: p=0.002). 

multivariate analysis showed higher RDW is a 

significant prognostic factor (p=0.040). 

 WBC also shows changes but not use as a 

prognostic tool because all chages are uniform 

degenerative changes.  

WBC cells WBC Changes   

Neutrophils  and  

Eosinophils 

 Degeneration  

Lymphocyte   Degeneration or deformed 

morphology 

  Monocytes   Nuclear under goes 

disintegration,fragmentation  

and cytoplamic vaculation . 

 

Platelets shows aggregates at place only not any 

other specific pathology and not use as a 

prognostic tool.  

Red cell morphological changes 40x and oil 

immersion. 

  
 

Conclusion  

In this study, we found  patients  of aluminium 

phosphide toxicity  shows various type RBC 

morphological degenerative changes
5,6,7,15 

on 

peripheral blood smear have mild to marked  type 

toxicity these various morphological changes 

cause the raised red cell distribution width use as a 

prognostic tool for survival index outcome of 

patients. Slow or fast recovery ,worst prognosis 

with very poor or delay recovery from illness is 

depend on RDW.  RBC shows various 
8,12 

types 

changes theses may be used as a prognostic tool
5,4 

for severity of toxicity ,monitoring of patients and 

follow up of patients. WBC also shows changes 

but not use as a prognostic tool because all 

changes are uniform degenerative changes. All 

these type degeneration of all peripheral blood 

cells are due to to lipid per oxidation and 

oxidative stress
4
 of cell membrane. 
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