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Abstract: 

Introduction: Organophosphate (OP) pesticide poisoning is a major challenging public-health problem in developing 
countries. Vitamin D deficiency is pandemic, yet it is the most under-diagnosed and under-treated nutritional deficiency in 
the world and it has been reported to be clinically correlated with psychiatric illness and manifestation of severe systemic 
inflammatory response syndrome like ARDS. Thus vitamin D deficiency may affect clinical course and outcome in cases of 
OPP. 

Aim: To evaluate status of 25 hydroxyvitamin D (25(OH)D) level in OP poisoning and its correlation with outcome of such 
patients.  

Materials and Methods: Serum 25(OH)D levels were measured at the time of hospitalization by electro-chemiluminescent 
Assay in 96 patients (76 male and 20 female) suffering from OP poisoning. Diagnosis of OP poisoning was made by history of 
poisoning including container of the poison brought by patient’s relative, clinical examination and measurement of serum 
butyrylcholinesterase activity. All patients were evaluated as per Performa and follow up till discharge.  

Results: Mean level of 25(OH)D in our cases was 24.57±9.91ng/ml and 66.7% had low levels of 25(OH)D. Our study shows 
linear relationship between 25(OH)D level and duration of hospital stay. All cases of OP poisoning who developed severe 
manifestations like ARDS, Intermediate syndrome (IMS) were having significant 25(OH)D deficiency. Our study also shows 
lower levels of 25(OH)D were associated with poor outcome (11.27±3.21vs 27.02±8.54, p<0.001).  

Conclusion: Vitamin D deficiency in OP poisoning is associated with longer hospital stay, more requirement of ventilator 
support and high prevalence of complication (ARDS and IMS) and poor outcome. Awareness of 25(OH)D level in patients 
with OP poisoning may be important to improve outcome.  
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Introduction 

 Organophosphorus (OP) pesticide poisoning is a 

major challenging public-health problem in developing 

countries.1 OP compounds are being used most 

commonly for suicidal purpose because of low cost and 

easy availability in India and they are the most common 

cause of self poisoning deaths in India.2 The incidence is 

higher in young, economically active group with a case 

fatality ratio of 4-30%.3 

 Vitamin D (25(OH)D) deficiency is pandemic, yet 

it is the most under-diagnosed and under-treated 

nutritional deficiency in the world.4 25(OH)D deficiency 

is widespread in individuals irrespective of their age, 

gender, race and geography. Low serum levels of 25

(OH)D have been linked with mental health issues and 

are involved in numerous brain processes including 

neuroimmunomodulation, regulation of neurotrophic 

factors, neuro-protection, neuroplasticity and brain 

development5 and might be associated with some 

psychological disorders and play an important role in the 

treatment of psychological disorders.6 

 OP poisoning is associated with early and late 

neurological manifestation and severe systemic 

inflammatory response syndrome like Adult Respiratory 

Distress Syndrome (ARDS) Intermediate Syndrome 

(IMS).7 Primary cause of death in most of the cases is 

acute respiratory failure caused by various mechanisms 

central and peripheral like local pulmonary muscarinic 

effects causing bronchoconstriction, bronchorrhea, and 

alveolar edema, central depression of the respiratory 

centre by direct effect on medulla/hindbrain, Glial cell 

inflammation , seizure, flaccid paralysis and fasciculation 

of the muscles of respiration through depolarizing block, 

aspiration pneumonia, ARDS, paralysis of proximal 

muscles particularly affecting  the muscles of respiration 

after resolution of acute cholinergic syndrome (Type II 

paralysis) causing intermediate syndrome.8,9,10 25(OH)D 

deficiency have been reported to be clinically correlated 

with psychiatric illness and manifestation of severe 

systemic inflammatory response syndrome like ARDS.11 

Thus 25(OH)D deficiency may affect clinical course and 

outcome in cases of OP poisoning. We do not find any 

study regarding status of 25(OH)D level and its role in 

outcome of OP poisoning in the world literature. 

Therefore this prospective observational cross-sectional 

analytic study was planned to evaluate status of 25(OH)

D level in OP poisoning and its correlation with outcome 

of such patients. 

Materials and Methods 

 The study was conducted on 96 consecutive 

cases of OP poisoning admitted in medical wards & ICU 

during the period from July 2017 to March 2018. 

Diagnosis of OP poisoning was made by history of 

poisoning including container of the poison brought by 

patient’s relative, clinical examination and measurement 

of serum butyrylcholinesterase activity. INCLUSION 

CRITERIA: (1) Patients suffering from OP poisoning. (2) 

Patients given consent to participate in the study. 

EXCLUSION CRITERIA: (1) Patient admitted with other 

type of poisoning (other than OP) or multiple poisoning. 

(2) Patient suffering from any co-morbid conditions like 

diabetes mellitus, Ischemic heart disease, malignancy or 

other chronic conditions. (3) Patient already on vitamin 

D therapy. (4) Patients who are not giving consent for 

the study.  

 All patients were evaluated thoroughly by clinical 

history and physical examination as per Performa. 

Laboratory investigations were done in all patients at the 

time of admission including Complete blood count, Renal 

function test, Liver function test, Butyrylcholinesteraselevel, 

Acid Base Gas analysis, Serum 25-hydroxyvitamin D,  

Serum electrolytes (Na+, K+, Ca++). Other necessary 

special investigations like X-ray Chest PA view, 

Ultrasonography, ECG, CT scan, MRI scan etc were done 

as per requirement. Measurement  of serum 

butyrylcholinesterasewas done by spectrophotometry 

from Lal PathLabs (Bio. Ref. Interval 4.62-11.50 kU/L). 

All patients were treated12 and followed up during 

hospital stay as per protocol. 

 25-hydroxyvitamin D estimation was done by 

electro-chemiluminescent Assay13 using Elecsys 25(OH)D 

Assay (k060755) manufactured by Roche Diagnostics, 

Germany. Levels of 25(OH)D were classified into three 

categories as per US Endocrine Society (2011)14 criteria 

that is: 

 (1) Deficient :- ≤20 ng/ml, (2) Insufficient :-           

21-30 ng/ml and (3) Sufficient :- >30 ng/ml. 

 In our study low level of 25(OH)D means levels 

≤30 ng/ml and severe deficiency defined as levels ≤10 

ng/ml.15 Severity and outcome of OP poisoning was also 
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assessed at the time of admission by Peradeniya 

organophosphorus poisoning (POP) scale16 and by GCS 

score.17 

Results 

 Out of 96 cases of OP poisoning (age ranging 

14-55 years, mean age 26±8, 85.4% were below age 

30 years) 70 were males (72.9%, age ranging 14-55, 

mean age 28±8) and 26 females (27.1%, age ranging 

17-35, mean age 22±5). The epidemiologic profile and 

distribution of 25(OH)D levels is shown in table 1.The 

mean level of 25(OH)D in our study subjects was 24.57 

± 9.91 and lowest levels were found in high age group 

>40 years (p<0.009). Although statistically there was 

not much difference in 25(OH)D levels in males and 

females but we found more numbers of females were 

having low levels of 25(OH)D as compared to males 

(84.7% vs 60%). We also found significant numbers of 

rural subjects (65.9%) were having low levels of 25

(OH)D, but there was no statistically significant 

difference in various groups of socioeconomic status 

and education status. 25(OH)D levels were low in 

higher BMI group although statistically not significant. 

 The most common compound of OP poisoning 

was chlorpyrifos 20%followed by monocrotophos 36%, 

phorate10%, quinalphos 25%, dimethoate 30%, 

acephate 75%, malathion 50%, oxydemeton-methyl 

25%and triazophos 40%. Distribution of cases 

according to type of OP poison is shown in table 2. All 

the 96 cases were having isolated OP compound 

poisoning, cases with mixed poisoning were not taken 

in the study like two patients of mixed poisoning one 

each with CYMAX (chlorpyriphos 50% plus cypermethrin 

5%) and pendimethalin plus chlorpyrifos poisoning were 

excluded from the study. We did not found any 

statistically significant difference of 25(OH)D levels in 

cases with different compounds of OP poisoning but the 

difference was highly significant (p<0.001) with regards 

to cause of poisoning (accidental or suicidal). There 

were 56 cases of suicidal poisoning out of which 45 

(80.4%) had low levels of 25(OH)D as compared to 19 

(47.5%) out of 40 cases with accidental poisoning. 

Suicidal poisoning was more commonly seen in females 

(65.38%) as compare to males (55.71%) and all were 

due to ingestion of poison. 

 Clinical correlation of 25(OH)D levels and 

course and outcome of OP poisoning is shown in                

table 3. Severity of poisoning at the time of admission 

assessed by POP sore and GCS scale was found to be 

associated with significantly lower levels of 25(OH)D. 

We found linear correlation between 25(OH)D levels 

and duration of hospital stay (figure: 1A and 1B); cases 

with 25(OH)D deficiency had 10±3.70 days stay before 

fit to discharge as compared to 8±2.40 days with 25

(OH)D insufficiency and 6.43±1.58 days with sufficient 

25(OH)D levels (p<0.001). 76.2% cases out of 42 who 

required >10 days of hospitalization for recovery had 

low levels of 25(OH)D while low levels were found only 

in 51.1% cases out of 55 who recovered in ≤10 days of 

hospitalization (p=0.002). We also found that cases 

with lower levels of 25(OH)D required more amount of 

atropine (atropine requirement 188.67±109.29, 

149.64±87.66 and 127.75±60.77 respectively for 25

(OH)D deficient, insufficient and sufficient levels; 

p=0.009). 

 Clinical significance of 25(OH)D levels in relation 

to complications and outcome of OP poisoning is 

illustrated in figure 2. All the cases who developed 

serious complications like ARDS or IMS or who required 

ventilator support during hospital stay had deficiency of 

25(OH)D (p<0.001). 47.22% of the 36 cases who had 

25(OH)D deficiency (<20ng/ml) required ventilator 

support and none with sufficient levels. 10 cases 

(10.42%) out of 96 developed ARDS during course of 

illness and all had significantly low levels of 25(OH)D 

(mean 12.06±4.09; ranging 5.09-18.21) while 6 

(6.25%) developed IMS had mean 25(OH)D level 

11.08±2.14 (ranging 8.50-14.58) (p<0.001). 

 Out of 96 cases, 87(90.63%) were discharged 

on recovery while 9(9.37%) succumbed to poisoning. 

All the cases who died had moderate to severe 

deficiency 25(OH)D (mean level 11.27 ±3.21 ranging 

5.09 -14.58) as compared to those who recovered 

(25.94±9.33 ranging 8.50- 48.91). This shows lower 

levels of 25(OH)D level is associated with poor outcome 

(p<0.001). 

 Multi-logistic regression analysis of hospital stay 

and outcome for various factors like 

butyrylcholinesteraseactivity on presentation, age, sex, 

GCS on admission, POP score, 25(OH)D concentration , 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=36
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-18-2228
https://www.google.com/search?client=firefox-b-ab&q=oxydemeton+methyl+insecticide&sa=X&ved=0ahUKEwi65L3-_N3cAhUXY48KHXrHCRQQ1QIIbygA&biw=1366&bih=654


 

Freely Available  Online 

www.openaccesspub.org  |  IJN    CC-license    DOI : 10.14302/issn.2379-7835.ijn-18-2228                                Vol-3 Issue 1  Pg. no.-  19  

Figure 1A and 1B. 25(OH)D levels and duration of hospital stay 
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Parameter 
No of cases 

(%) 
Mean±SD 

25-hydroxyvitamin D Levels (ng/ml) No (%) 
p-value 

≤20 21-30 >30 

Total 96(100) 24.57±9.91 36(37.5) 28(29.2) 32(33.3)   

Age Group 

≤20 25(26) 24.32±9.34 11(44) 7(28) 7(28) 
  

  

0.009* 

21-30 57(59.4) 25.90±9.57 16(28.1) 18(31.6) 23(40.4) 

31-40 8(8.3) 25.43±11.84 3(37.5) 3(37.5) 2(25) 

>40 6(6.3) 11.79±2.44 6(100) 0 0 

Sex 

Male 70(72.9) 25.63±10.90 24(34.3) 18(25.7) 28(40) 
0.084 

Female 26(27.1) 21.70±5.76 12(46.2) 10(38.5) 4(15.4) 

Residence 

Rural 94(97.9) 24.78±9.85 35(37.2) 27(28.7) 32(34) 
0.143 

Urban 2(2.1) 14.40±8.91 1(50) 1(50) 0 

Socioeconomic status 

High 1(1) 23.20±0.00 0 1(100) 0 
  

0.895 
Middle 3(3.1) 27.14±13.47 1(33.3) 1(33.3) 1(33.3) 

Low 92(95.8) 24.50±9.91 35(38) 26(28.3) 31(33.7) 

Educational status 

Illiterate 42(43.8) 24.65±8.66 15(35.7) 14(33.3) 13(31) 
  

0.814 
<Graduate 51(53.1) 24.29±10.83 20(39.2) 13(25.5) 18(35.3) 

≥Graduate 3(3.1) 28.08±12.89 1(33.3) 1(33.3) 1(33.3) 

Occupation 

Farmer 79(82.3) 24.74±10.31 29(36.7) 22(27.8) 28(35.4) 

  

  

0.892 

Labourer 4(4.2) 20.78±10.08 3(75.0) 0 1(25) 

House Wife 3(3.1) 22.02±2.44 1(33.3) 2(66.7) 0 

Driver 1(01) 20.70±0.00 0 1 0 

Student 9(9.4) 25.99±8.57 3(33.3) 3(33.3) 3(33.3) 

BMI 

≤18.5 19(19.8) 27.45±8.88 5(26.3) 6(31.6) 8(42.1) 
  

  

0.212 

18.51-24.99 75(78.1) 24.05±10.13 29(38.7) 22(29.3) 24(32) 

25-29.99 2(2.1) 16.55±1.77 2(100) 0 0 

≥30 0 0 0 0 0 

Table 1. The epidemiologic profile and Distribution of 25-hydroxyvitamin D level 
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Type of OP Poison 
Total No of 

cases (%) 

25-hydroxyvitamin D Level Outcome 

<20 (%) 21-30 (%) >30 (%) Expired Recovered 

Chlorpyrifos 20% 32(33.33%) 15(46.88) 10(31.25) 7(21.87) 2(6.25) 30(93.75) 

Monocrotophos 36% 18(18.75%) 8(44.44) 6(33.33) 4(22.22) 3(16.67) 15(83.33) 

Phorate 10% 16(16.67%) 7(43.75) 2(12.5) 7(43.75) 2(12.5) 14(87.5) 

Quinalphos 25% 13(13.54%) 3(23.08) 3(23.08) 7(53.84) 1(7.69) 12(92.31) 

Dimethoate 30% 13(13.54%) 3(23.08) 5(38.46) 5(38.46) 1(7.69) 12(92.31) 

Acephate 75% 1(1.04%) 0 0 1(100) 0 1(100) 

Malathion 50% 1(1.04%) 0 1(100) 0 0 1(100) 

Oxydemeton 25% 1(1.04%) 0 0 1(100) 0 1(100) 

Triazophos 40% 1(1.04%) 0 1(100) 0 0 1(100) 

Total 96(100) 36(37.5) 28(29.2) 32(33.3) 9(9.38) 87(90.62) 

Table 2. Distribution of cases according to type of OP poison 

Figure 2. 25(OH)D levels and complications and outcome 
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Parameter No of cases (%) Mean±SD 
25-hydroxyvitamin D Levels (ng/ml) No (%) 

p-value 
≤20 21-30 >30 

Cause of poisoning 

Accidental 40(41.7) 29.12±8.64 7(17.5) 12(30) 21(52.5) 
<0.001* 

Suicidal 56(58.3) 21.32±9.52 29(51.8) 16(28.6) 11(19.6) 

POP Score 

0-3 8(8.3) 28.54±6.32 0 6(75) 2(25) 
  

0.002* 
4-7 69(71.9) 27.03±6.08 20(28.9) 20(28.9) 29(42.0) 

8-11 19(19.8) 14.37±5.96 16(84.2) 2(10.5) 1(5.3) 

GCS Score 

3-8 16(16.67) 12.06±5.14 15(93.8) 1(6.2) 0 
  

0.03* 
9-13 66(68.75) 22.73±6.38 21(31.8) 27(40.9) 18(27.3) 

14-15 14(14.58) 34.28±7.01 0 0 14(100) 

Duration of Hospital stay (days) (Total No of cases=87, Excluding expired patients) 

≤10 45(51.7) 28.79±9.23 9(20) 14(31.1) 22(48.9) 
0.002* 

>10 42(48.3) 22.89±8.52 17(40.5) 15(35.7) 10(23.8) 

Total Atropine Requirement (mg) 

≤150 55(57.3) 26.78±9.86 18(32.7) 14(25.5) 23(41.8) 
0.009* 

>150 41(42.7) 21.59±9.27 18(43.9) 14(34.1) 9(22) 

Requirement for Ventilator 

Yes 19(19.8) 13.29±5.21 17(89.5) 2(10.5) 0 
<0.001* 

No 77(80.2) 27.35±8.75 19(24.7) 26(33.8) 32(41.6) 

Complications—(1)ARDS 

Yes 10(10.4) 12.06±4.09 10(100) 0 0 
<0.001* 

No 86(89.6) 27.14±8.69 26(25) 28(35) 32(40) 

Complications—(2)IMS 

Yes 6(6.25) 11.08±2.14 6(100) 0 0 
<0.001* 

No 90(93.75) 27.14±8.69 30(25) 28(35) 32(40) 

Outcome 

Expired 9(9.4) 11.27±3.21 9(100) 0 0 
<0.001* 

Recovered 87(90.6) 25.94±9.33 27(31) 28(32.2) 32(36.8) 

Table 3. Clinical evaluation of 25-hydroxyvitamin D level and OP Poisoning 
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POP score and GCS score shows that 25(OH)D 

concentration is an independent prognostic marker                 

for OP insecticide poisoning (table 4A, 4B and                    

figure 3A, 3B).   

Discussion 

 Vitamin D deficiency is increasingly recognized 

as pandemic but its clinical significance is yet to be 

established properly and therefore it is mostly under 

treated in most part of the world.18,19,20 The overall 

prevalence of hypovitaminosis D in our cases of OP 

poisoning was 66.7%. We did not find any study in the 

world literature done on such cases. The prevalence of 

25(OH)D deficiency has been reported to vary from 33% 

to 95% from all over the world.18,19 Most of the cases of 

our study were from rural area (97.9%) having ample 

exposure to sunlight despite that we found high 

prevalence of 25(OH)D deficiency, this may be because 

of change in life style, with modernization the number of 

hours spent indoor have increased21, cultural and 

traditional habits like "Burqa" and the "pardah" 

system,22, increased pollution23, poor nutrition and lack 

of awareness of the features, benefits and necessity of 

balanced nutrition, vegetarianism24,25,26 high melanin 

content in the skin27 and increasing use of sun screen 

cream and lotion.28 

 In our study we found 58.3% cases of poisoning 

were due to suicidal attempt and out of which 80.4% 

were having hypovitaminosis D. High prevalence of 25

(OH)D deficiency in subjects with suicidal attempt 

compared to healthy controls and non suicidal depressed 

patients has also been found by previous workers.29,30,31 

Low 25(OH)D levels are associated with higher levels of 

the inflammatory cytokines IL-6 and IL-18 in the blood. 

Peripheral and central inflammation is increased in 

suicidal patients; low level of 25(OH)D could be a 

contributing cause of this inflammation as inflammation 

is suggested to directly be part of neural mechanism 

underlying depressive and suicidal behavior.29 

 Our study shows that 25(OH)D deficiency is 

associated with longer hospital stay, more requirement 

of ventilator support and high prevalence of 

complications like ARDS and IMS associated with OP 

poisoning. We did not found any study in the world 

literature to compare our findings. 

  

 We observed lower the 25(OH)D level longer the 

hospital stay for recovery. Quraishi et al (2014) showed 

that 25(OH)D level were inversely associated with length 

of hospital stay in surgical ICU patients.32 Han et al 

(2016) showed that high dose vitamin D supplement 

safely increase plasma 25 (OH) D concentration into the 

sufficient range and was associated with decrease 

hospital length of stay without altering other clinical 

outcomes.33 But in contrast Amrein et al (2014) in a 

randomized clinical trial (The VITdAL-ICU) found that 

among critically ill patients with 25(OH)D deficiency, 

administration of high dose 25(OH)D compared with 

placebo did not reduce hospital length of stay, hospital 

mortality, or 6 month mortality.34 

 In our study we observed severe deficiency of 

25(OH)D in all the cases who developed IMS 

(11.08±2.14 vs 27.50±8.49; p<0.001). IMS is probably 

due to combined pre and postsynaptic impairment of 

neuromuscular transmission as evidenced by 

electromyographic observations, and that it occur after 

prolonged and severe acetylcholinestrase inhibition.35 

vitamin D affects muscle strength, and in vitamin D 

deficiency muscle weakness particularly proximal 

myopathy, gait disturbance has been reported.36,37 The 

vitamin D receptor (VDR) is expressed in the cell nuclei 

of muscle cells and vitamin D has been shown to 

affected muscle cell contractility.38 Vitamin D deficiency 

causes secondary hyper-parathyroidism which may also 

impair muscle function.39 

 Vitamin D also has an immunomodulatory role 

through its anti inflammatory and anti autoimmune 

actions. In the nervous system vitamin D is involved in 

the regulation of calcium mediated neuronal 

excitotoxicity, in the reduction of oxidative stress and in 

the induction of synaptic structural proteins, 

neurotrophic factors and deficient neurotransmitters.40 In 

the absence of vitamin D an important dysfunction is 

failure of the neuromuscular junction which results in 

hypocalcemic tetany. In the presence of low calcium 

levels in the plasma, the neuromuscular junction fails to 

operate properly giving rise to continual excitation of 

muscle by nerve. 25(OH)D together with parathyroid 

hormone plays an important role in the maintenance of 

plasma calcium concentration at a level which provides 

for normal function of nerve and muscle.41 The 

important function of 25(OH)D is to elevate plasma 
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3A 

3B 

Figure  3A and 3B. Multi-logistic regression analysis of various factors for hospital stay and outcome 
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Effect Value F Hypothesis df Error df Sig. 

age 

Pillai's Trace .070 3.334a 2.000 88.000 .040 

Wilks' Lambda .930 3.334a 2.000 88.000 .040 

Hotelling's Trace .076 3.334a 2.000 88.000 .040 

Roy's Largest Root .076 3.334a 2.000 88.000 .040 

sex1 

Pillai's Trace .055 2.572a 2.000 88.000 .082 

Wilks' Lambda .945 2.572a 2.000 88.000 .082 

Hotelling's Trace .058 2.572a 2.000 88.000 .082 

Roy's Largest Root .058 2.572a 2.000 88.000 .082 

vitd3 

Pillai's Trace .280 17.081a 2.000 88.000 .000 

Wilks' Lambda .720 17.081a 2.000 88.000 .000 

Hotelling's Trace .388 17.081a 2.000 88.000 .000 

Roy's Largest Root .388 17.081a 2.000 88.000 .000 

pop 

Pillai's Trace .139 7.107a 2.000 88.000 .001 

Wilks' Lambda .861 7.107a 2.000 88.000 .001 

Hotelling's Trace .162 7.107a 2.000 88.000 .001 

Roy's Largest Root .162 7.107a 2.000 88.000 .001 

gcs 

Pillai's Trace .103 5.045a 2.000 88.000 .008 

Wilks' Lambda .897 5.045a 2.000 88.000 .008 

Hotelling's Trace .115 5.045a 2.000 88.000 .008 

Roy's Largest Root .115 5.045a 2.000 88.000 .008 

che 

Pillai's Trace .088 4.252a 2.000 88.000 .017 

Wilks' Lambda .912 4.252a 2.000 88.000 .017 

Hotelling's Trace .097 4.252a 2.000 88.000 .017 

Roy's Largest Root .097 4.252a 2.000 88.000 .017 

Table 4A. Multi-logistic regression analysis of various factors for hospital stay and outcome 

a. Exact statistic  

b. Design: Intercept + age + sex1 + vitd3 + pop + gcs + che 
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calcium to prevent the failure of the neuromuscular 

junction. Thus 25(OH)D deficiency may play an 

important role in the pathogenesis of IMS in patients 

with OP poisoning. 

 We also observed significant deficiency of 25

(OH)D in all the cases who developed ARDS 

(12.24±3.76 vs 27.50±8.49; p<0.001). Although there 

is no study available in the world literature to compare 

our observation but we have found some studies 

indicating association of 25(OH)D deficiency and ARDS 

because of sepsis. Barnet et al (2014) found that 88% 

of patients with severe sepsis had 25(OH)D deficiency or 

insufficiency.42 Dancer et al (2015) concluded that 25

(OH)D deficiency is nearly universal in the development 

of ARDS and mechanistically related to exaggerated lung 

alveolar inflammation and alveolar epithelial cell injury 

and hypoxia.8 

 Vitamin D hinders immune cell differentiation, 

restrains macrophage and monocyte interaction, and 

down regulates lymphocyte activity.43 In several 

inflammatory diseases, higher serum 25(OH)D levels or 

vitamin D supplementation has been associated with 

reduced levels of C-reactive protein, erythrocyte 

sedimentation rate and inflammatory cytokines.44 

Vitamin D also enhances the function of the innate 

immune system by stimulating formation of the 

Source Dependent Variable 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected Model 
hs 284.620a 6 47.437 6.281 .000 

outcome1 4.729b 6 .788 20.466 .000 

Intercept 
hs 3.317 1 3.317 .439 .509 

outcome1 1.488 1 1.488 38.638 .000 

age 
hs 50.297 1 50.297 6.660 .011 

outcome1 .106 1 .106 2.762 .100 

sex1 
hs 34.082 1 34.082 4.513 .036 

outcome1 .134 1 .134 3.469 .066 

vitd3 
hs 63.960 1 63.960 8.469 .005 

outcome1 .273 1 .273 7.091 .009 

pop 
hs 11.742 1 11.742 1.555 .216 

outcome1 .204 1 .204 5.306 .024 

gcs 
hs 26.656 1 26.656 3.530 .064 

outcome1 .392 1 .392 10.183 .002 

che 
hs 33.525 1 33.525 4.439 .038 

outcome1 .011 1 .011 .296 .588 

Table 4B. Multi-logistic regression analysis of various factors for hospital stay and outcome (Tests of                         

Between-Subjects Effects) 

a.R Squared = .297 (Adjusted R Squared = .250)  

b.R Squared = .580 (Adjusted R Squared = .551)  
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macrophage associated cathelicidin antimicrobial 

peptide.45 Thus our study indicate clinically that vitamin 

D may have important role in the pathogenesis of ARDS 

in OP poisoning. 

 In our study out of 96 patients, 9 patients 

(9.4%) expired all of them were having 25(OH)D 

deficiency (mean 25(OH)D 11.27 ± 03.21; p<0.001). 

Moraes et al (2015) observed high mortality rate in 

critically ill patients with 25(OH)D level < 12ng/ml 

(32.2%) as compared to 25(OH)D levels > 12ng/ml 

(13.2%)(p<0.05).They found that 25(OH)D level on ICU 

admission are an independent risk factor for mortality in 

critically ill patients.46 Low 25(OH)D levels at ICU 

admission may have a causal relationship with mortality 

and may serve as an indicator for vitamin D replacement 

among critically ill patients. In our study multi-logistic 

regression analysis of various factors for hospital stay 

and outcome has shown statistically high significance of 

25(OH)D levels and as independent prognostic indicator. 

This may be because of role of vitamin D in the 

pathogenesis of organ dysfunction, perhaps mediated by 

its effects on immunity and on cardiovascular system.47  

Conclusion  

 We are reporting study on clinical significance of 

25(OH)D level in patients with OP poisoning for the first 

time in the world. We also observed that vitamin D 

deficiency is highly prevalent. 25(OH)D level is having 

linear correlation with length of hospital stay. Severe 25

(OH)D deficiency is associated with more requirement 

for ventilator support, development of serious 

complication like ARDS, IMS and poor outcome. Thus 

our study concluded that vitamin D may play an 

important role in the pathogenesis, clinical course and 

outcome in cases of OP poisoning. Further studies in the 

form of intervention with vitamin D supplementation in 

such cases are required to document our observation. 
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