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Introduction:Compared to western world the incidence of AA in South Asian countries is higher. There are studies to suggest
that incidence of this disease is 2-3 times higher in LMICs. Besides immune mediated pathophysiology and inherited pres-
dispostion, toxic insult to the hematopoietic elements due to chemotherapy, radiation exposure, drugs,and environmental
toxins such as pesticides and heavy metals have been associated with Aplastic Anemia.The higher incidence of AA in lower
socio-economic status and its association with drinking water habits, industrial exposure suggests a possible link with heavy
metals in the pathogenesis of disease.

Methodology:Fifty patients diagnosed with idiopathic aplastic anaemia and 50 age and gender matched healthy controls
were included in the study. 2 ml of blood and 20 hair shafts were collected as samples from each subject for the analysis of
arsenic, lead, cadmium, mercury, and thallium in both samples by Inductively Coupled Plasma Mass Spectrometry (ICP-MS).
Results:The total study population consisted of 61 males and 39 females. 42% of the cases were residents of rural areas, and
58% belonged to urban areas. 54% participants among the controls belonged to rural areas. Among the total population,
48% cases and 58% controls were using tap water as major source of water. Out of the total participant in the study, 10%
of the cases and 12% of the controls were found to be exposed to pesticides previously, however no direct occupational
exposure of heavy metal was found among the study population. Twenty-three patients (46%) had NSAA, and 15 patients had
SAA (30%) while 12 patients (24%) had VSAA.Mean values of arsenic in blood of patients and controls are 3.52+2.9mcg/L,and
0.0mcg/L respectively and the difference was statistically significant (p <0.001) however the mean arsenic values in hair of cases
and controls were not different significantly(0.13+0.1mg/g and 0.15+0.1mg/g;p=0.16).Mean values of cadmium in blood of
patients and controls were 2.5+1.9mcg/L and 0 mcg/L (p <0.001). Mean values of cadmium in hair of patients and controls are
0.1040.16, 0.13+0.28 respectively.We noticed blood cadmium higher than safer limits in 24% of cases none in the controls.We
found 6% of cases had higher than permissible limit of mercury level and 8% of cases have higher than permissible limit of
lead level in their hair samples which represent chronic exposure.

Conclusion:

We found higher mean values of blood Arsenic and blood Cadmium in cases compared to controls. Upto one fourth cases
had higher than safety levels of cadmium in their blood. Although causal association cannot be determined in this study our
results indicate that heavy metal toxicity may be one of the reasons for AA in regions with higher environmental exposure and
soil and water contamination.
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[Table 1: Heavy metal profile in Blood of Study population:

Hamvy Parameter Case Control P Value
Metal
Mean (SD) 3.52(2.95) 0.0(0.0) <0.001
Arsenic Median (IQR) 2.8(0.9-4.6) 0.0(0-0)
% Within safety level 50(100%) 50(100%)
% > safety level 0.0(0.0%) 0.0(0.0%) 1.000
Mean (5D} 2.4(3.03) 0.0{0.0) <0.001
. Median (IQR) 0.83(0-4.14) 0.0(0-0)
Cadmium —
% Within safety level 38(76%) 50(100%) <0.001
% > safety level 12(24%) 0.0(0.0%)
Mean (SD) 1.68(3.8) 4.2(2.33) <0.001
o I\.fleftlian (1QR) 0(0-1.05) 4.1(2.4-5.87)
% Within safety level 47(94%) 49(98%) 0.617
% > safety level 3(6%) 1(2%)
Mean (5D} 0.01(0.04) 0.0(0.0) 0.082
- Median (IQR) 0.0(0-0) 0.0(0-0)
Thaiflum % Within safety level 50(100%) 50(100%)
% > safety level 0.0(0.0%) 0.0(0.0%)
Mean (SD) 19.9(31.3) 71.5(50.8) <0.001
Lead Median (IQR) 6.9(0-30.5) 57.1(44.3-75.9)
% Within safety level 50(100%) 50(100%) -
% > safety level 0.0(0.0%) 0.0(0.0%)
Table 2: Heavy metal profile in hair of study population:
:::t‘;vl Parameter Case Control P Value
Mean (SD) 0.13(0.11) 0.15(0.08) 0.158
Arsenic | Median (1GR) 0.12(0.04-0.18) 0.15(0.11-0.17)
% Within safety level 50(100%) 50(100%) 1.000
% > safety level 0(0.0%) 0(0.0%)
Mean (SD) 0.10(0.16) 0.13(0.28) 0.023
Caidiiikiin Med.ian. (1QR) 0.06(0.02-0.1) 0.08(0.05-0.12)
% Within safety level 50(100%) 50(100%)
% > safety level 0(0.0%) 0(0.0%)
Mean (SD) 0.36(0.28) 0.27(0.16) 0.110
Median (IQR) 0.28(0.19-0.48) 0.22(0.17-0.33)
Mercury e
% Within safety level 47(94%) 49(98%) 0.617
% > safety level 3(6%) 1(2%)
Mean (SD) 0.0{0.0) 0.0(0.0)
Thallium Median (IQR) 0(0-0) 0(0-0)
% Within safety level 50(100%) 50(100%)
% > safety level 0(0.0%) 0(0.0%)
Mean (SD) 2.22(1.11) 2.8(1.6) 0.022
Median (IQR) 1.82(1.4-2.66) 2.4(1.8-3.45)
Lead % Within safety level 46(92%) 41(82%) 0.137
% > safety level 4(8.0%) 9(18.0%)
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