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Abstract

Background: Paraquat poisoning is characterized by acute lung injury, pulmonary fibrosis,
respiratory failure, acute kidney injury and multi-organ failure, resulting in a high rate of
mortality and morbidity. Several prognostic markers have been found to have prognostic
significance in the evaluation of PQ (Paraquat Poisoning) poisoning at present, such as
plasma PQ concentration, arterial lactate level, severity scoring system and arterial blood gas
analysis and C-reactive protein is an acute phase reactant and its level is positively
correlated with the degree of inflammation during the early course of illness. Due to similar
inflammatory response in PQ poisoning CBC may also be used as prognostic indicator in
patient with PQ poisoning.

Objective: To determine the prognostic value of haematological parameters and CRP (C-
reactive Protein) in patients with acute paraquat poisoning.

Method: It was a prospective observational study done over a period of 1 year (December
2020 to December 2021). The study protocol was approved by the institutional ethics
committee at our hospital (IEC Appln. No. 697).

Observation: The prognosis of patients with paraquat poisoning based on their SOFA
(Sequential Organ Failure Assessment) scores. As many as 40 (80.0%) out of 50 patients
were having a SOFA score of less than 6 and only 10 (20.0%) and a score between 7 and 12
at the end of 24 hours. The mean CRP score among patients with multiple organ dysfunction
syndrome at 48 hours.

Conclusion: NLR, Leukocyte and Neutrophil counts, CRP level may be simple and
potentially significant parameters for evaluating prognosis in the patients with PQ poisoning.
However, larger prospective studies should be warranted to further confirmation of these
findings.

Key words: Paraquat Poisoning, Sequential Organ Failure Assessment, C-reactive Protein,
Multiple Organ Dysfunction Syndrome.
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Introduction

Paraquat is the most highly acutely toxic herbicide to be marketed over the last 60 years. Yet
it is one of the most widely used herbicides in the world, and in most countries where it is
registered it can be used without restriction. Paraquat (PQ is a bipyridilium quaternary
ammonium herbicides, is a bright green corrosive liquid with pungent smell. Its herbicidal
properties were discovered in 1955 and first marketed in 1962. @In many developing
country PQ is widely available and inexpensive, making poisoning prevention difficult and
becoming a major source of health hazard. Hence it is important for the clinicians to be
familiar with the entire spectrum of symptoms, approach and poor prognostic features of this
type of poisoning.

Renal failure, cardiac arrhythmias, coma, convulsions and esophageal perforation leads to
death. Highly toxic via ingestion, one teaspoonful of paraquat is fatal under these
circumstances; paraquat death from multiple organ failure may follow within hours or days.
There is no antidote for paraquat poisoning. In spite of its high toxicity, morality and the lack
of an antidote the WHO classified paraquat only as moderately hazardous. &

The exact mechanism of PQ toxicity is not completely known, however clinical features are
mainly due to intracellular toxic effect.’PQ generates reactive oxygen species which cause
cellular damage via lipid peroxidation, activation of NF-kB, mitochondrial damage and
adoptosis in many organ. In addition, inflammatory response is the initial and main
mechanism of tissue injury after PQ poisoning. &

The very high case fatality of PQ is due to its inherent toxicity and the lack of any effective
treatment. There are no widely accepted guidelines on mortality remain >50% in centers
routinely practicing such intensive measures. ! Therefore, a reliable predictor of prognosis
may be helpful to guide treatment and future clinical research on antidotes and other
therapies.

Several prognostic markers have been found to have prognostic significance in the evaluation
of PQ poisoning at present, such as plasma PQ concentration, arterial lactate level, severity
scoring system and arterial blood gas analysis. However, these prognostic markers cannot be
applied widely in numerous hospitals in the developing countries, due to the higher
requirement of assay or complicated calculation. ©/C-reactive protein (CRP) is an acute
phase reactant and its level is positively correlated with the degree of inflammation during the
early course of illness. !

When the complete blood count (CBC) is evaluated during the acute inflammatory response
due to oxidative stress, an increase in leukocyte and neutrophil counts, where as a decline in
lymphocyte counts were observed. Due to similar inflammatory response in PQ poisoning
CBC may also be used as prognostic indicator in patient with PQ poisoning. %2 Therefore,
the aim of the study is to investigate the potential role of Hematological parameter and CRP
as prognostic marker in patients with paraquat poisoning.

Aim
To determine the prognostic value of haematological parameters and CRP in patients with
acute paraquat poisoning.

Material & methods

This study was conducted in Department of Medicine, Sri Rama Chandra Bhanja Medical
College and Hospital, Cuttack. It was a prospective observational study done over a period
of 1 year (December 2020 to December 2021). The study protocol was approved by the
institutional ethics committee at our hospital (IEC AppIn. No. 697). Informed consent was
obtained from the patients and / or their family members. Total 50 patients enrolled in this
study. All patients were managed under a standard clinical treatment protocol, which involves
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gastric lavage, hemoperfusion or haemodialysis, antioxidants (vitamin-E, vit-C, N-acetyl
cystine), high-dose intravenous methyl-prednisolone followed by dexamethasone and other
general treatment methods. Patients were followed up until hospital discharge or death. Our
study “Prognostic Value of Hematological Indices and C-Reactive Protein in Patients
with Acute Paraquat Poisoning” surely aim in making or correcting the protocol for
treatment of acute paraquat poisoning and also in reducing the morbidity and mortality of the
patients admitted of acute paraquat poisoning.

Inclusion Criteria

Case

Any person aged more than 15 years with PQ poisoning admitted to medicine ward, SCB
MCH from December 2020 to December 2021 within 48 hours of systemic exposure to PQ as
indicated by a positive urine dithionite test and whose caregivers are willing to give written
informed consent.

Exclusion Criteria

1. Mixed poisoning.

2. Other non-paraquat herbicide poisoning.

3. Other routes of poisoning (skin, ear, eye)

4. Know medical illness like CKD, CLD, ILD, COPD, CAD, Malignancy organ
transplantation, Autoimmune disorder.

Age <15 year

Pregnancy

7. HIV, HBSAG, HCV positive patients.

oo

Method

Ethical clearance was obtained from institutional ethical committee. Written informed
consent was taken from caregiver. Patients admitted to the medicine department with
paraquat compound consumption was confirmed by urine dithionate screening test. Detailed
history and clinical examination was done and noted as per predesigned proforma. In all
study subject sample were collected for CBC, LFT, RFT, viral markers, urine RE/ME and
other routine investigations was done. Worsening of symptoms and organ system
involvement was noted. Blood sample for CBC was collected very alternate day and CRP
was collected on the day of admission, day 7, day 14 of ingestion of poison. Chest X-ray,
ECG, and arterial blood gas analysis was done.

Statistical analysis

The data collected for different heamotological values and the complications were noted and
mean values plotted in different times 24 hours, 48 hours and 72 hours and classified. One-
way ANOVA was done with post-hoc analysis. The association of different variable with the
prognosis were analysis by Pearson’s Chi-square test and Independent sample t-test. The
significance was noted with p-value <0.005. The analysis was done with the help of SPSS
22.

Results
Table 1. Demography & Clinical Characteristics
Age Group Numbers | Percentage (%0)
<20 years 09 18%
20 to 40 years 31 62%
40 to 60 years 10 20%
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Male 32 64%
Female 18 36%
(time arrival at the hospital)

<6 Hrs. 11 22.0
6 to 24 34 68.0
>24 05 10.0

Barely distinguishable
blue(1+) (urine, serum, 04 8.0

dithinoite test)

Light blue (2+) 30 60.0
Dark blue (3+) 16 32.0
Black (4+) 00 00

VOL14, ISSUE 02, 2023

Table 1 shows the demography and clinical distribution of study participants. Majority of
males were between 20 to 40 years of age i.e. 23 (69.7%) while near about equal proportion
of females were less than 20 years and between 20 to 40 years of age i.e. 07 (41.2%) and 08
(47.1%) respectively. Majority of patients were males i.e., 32 (64.0%) while rest were
females. Urine dithionite test for patients admitted with paraquat poisoning. Majority of
patients i.e. 30 (60.0%) had light blue coloration of urine upon performing this test while
none of the patients had a black colour. The time lapse between poisoning and arrival at
hospital. More than half of the patients i.e. 34 (68.0%) arrived at the tertiary care centre after
6 to 24 hours of the incident. A small proportion of patients i.e. 05 (10.0%) reached the
hospital after 24 hours of the incident.

Table 2: Mean Values of Laboratory Characteristics with Different Times

Laboratory Values | 24 hours | 48 hours | 72 hours [95% Confident interval| p-value
Blood pH 7.36 7.27 7.20 (7.310-7.411) <0.001
Partial pressure of
arterial oxygen 93.97 134.79 124.87 (76.66 — 111.27) 0.004
(Pa0,)
PaCO, 4283 | 4294 | 4253 41.80 — 43.87 0.861
Bicarbonate levels | 5305 | 2138 | 20.50 (22.28 - 23.82) <0.001
(HCOs)
PaO,/FiO; 389.30 | 356.73 | 336.25 | (364.03-41458) | 0.018
Total "e(“TCE(C:))’te COUNt 1329496 | 14694.00 |19201.77 | (11124.83 — 15465.08) | 0.001
Neutrophil Count | 8242 | 8692 | 89.18 (80.46 — 84.38) <0.001
Lymphocytes 1224 | 878 8.88 (10.33— 14.14) 0.019
Platelets 2.42 2.26 2.36 (210 2.75) 0.776
Hb 1259 | 11.89 | 11.00 (12.21 - 12.98) <0.001
NLR 9037 | 1332 | 1647 (7.03—11.70) <0.001
Urea 7020 | 10438 | 11193 (61.43 — 78.96) <0.001
Creatinine 3.27 4.95 5.78 (2.49 — 4.05) <0.001
Bilirubin 2.47 3.36 4.02 (176 — 3.17) 0.013
CRP 3379 | 56.21 | 2248 (25.72 - 41.87) <0.001
MAP 8698 | 8564 | 84.84 (84.09 — 89.87) 0.593
SOFAScore 7-12 | 10 18 20 (10— 20) 0.029

Table 2 depicts the mean values of pH of paraquat poisoning patient at times following
admission using One-way ANOVA. Following Tukeys post-hoc analysis, it was evident that
the mean pH was significantly lower in the patients at 72 hours i.e. 7.20 + 0.26 as compared
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to the values after 24 hours of admission i.e. 7.36 + 0.08 at F(2.8.118) and p > 0.001. The
mean differences in the partial pressure of oxygen of patients at different times following
admission using One-way ANOVA. A significant difference was observed upon post-hoc
analysis between the mean PaO; at 24 hours and 48 hours at F 2.5.876) and p value of
0.004.The mean difference in the partial pressure of arterial CO, of patients at different times
following admission using One-way ANOVA. There was no significant difference between
the PaCO; levels at 24, 48 and 72 hours following admission, however a downward trend was
observed with increasing time. The mean difference in the bicarbonate levels (HCO3) among
patients at different times following admission using One-way ANOVA. There was a
significant decrease in the bicarbonate levels between 24 hours and 72 house i.e. 23.05 + 1.73
mg/dL to 20.50 + 3.42 mg/dL respectively with F(2, 10.518) and p > 0.001. The mean
difference in the PaO,/FiO, of patients at different times following admission using One-way
ANOVA. There was a significant decrease in the PaO,/FiO; levels from 24 hours to 72 hours
i.e. 389.30 + 61.27 to 336.25 + 10.9.39 with F (2, 4.150) and p value of 0.018. The mean
difference in the levels of leucocytes among PQ poisoning of patients at different times
following admission using One-way ANOVA. There was a significant increase in the man
leucocyte count from 24 hours and 72 hours i.e. 12394.96 + 4697.46/cumm and 19201.77 £
11560.66/cumm with F (2, 7.282) and p value 0.001. The mean difference in the neutrophil
counts of patients at different times following admission using One-way ANOVA. There was
a significant increase in neutrophil count from 82.42 + 8.16/cumm to 89.18 + 5.72/cumm
between 24 hours and 72 hours respectively with f (2, 11.481) and p<0.001.The mean
difference in the Lymphocyte counts of patients at different times following admission using
One-way ANOVA. There was a marked decrease of mean lymphocyte counts from 12.24 +
6.09/cumm to 8.88 £9.15/cumm from 24 to 72 hours respectively with f(2, 4.093) and p value
of 0.019.The mean difference in the platelet counts of patients at different times following
admission using One-way ANOVA. Upon Tukeys post-hoc analysis, no significant
difference was observed in the total platelet count at times of observation. The mean
difference in the Haemoglobin (Hb) of patients at different times following admission using
One-way ANOVA. Upon post-hoc analysis using Tukey test, a significant decrease was
found between the haemoglobin levels at 24 hours and at 72 hours i.e. 12.59 + 1.26 gm/dL
and 11.00 is + 1.44 gm/dL respectively with f(2, 15.438) and p<0.001. The mean difference
in the Neutrophile-Lymphocyte ratio i.e. NLR of PQ poisoning of patients at different times
following admission using One-way ANOVA. Upon Tukeys post-hoc analysis, it was found
that there was a significant increase in the NLR from 9.37 + 6.62 to 16.47 + 10.67 between
24 and 72 hours respectively with F (2, 8.543) and p<0.001. The mean difference in the
serum urea levels of patients at different times following admission using One-way
ANOVA. There was a remarkable increase in the serum urea levels from 70.20 + 31.56
mg/dLto 111.93 + 32.23 mg/dL between 24 and 72 hours respectively with F(2, 24.319) and
p<0.001. The mean difference in the serum creatinine levels of patients at different times
following admission using One-way ANOVA. Upon Tukeys post-hoc analysis, it was
observed that there was a significant difference of serum creatinine levels measured at 24 and
72 hours i.e. 3.27 + 2.64 mg/dL and 5.78 +3.33 mg/dL respectively with F(2, 10.137) and
p<0.001. The mean difference in the serum bilirubin levels of patients at different times
following admission using One-way ANOVA. There was a marked increase in serum
bilirubin levels from 2.47 + 1.54 mg/dL to 4.02 £3.44 mg/dL as observed at 24 and 72 hours
respectively with F(2, 4.483) and p value of 0.013. The mean difference in the CRP levels of
patients at different times following admission using One-way ANOVA. There was a marked
increase in the CRP levels from 33.79 £ 26.41 mg/dL to 56.21 + 38.01 mg/dL between 24
and 72 hours followed by a drop in CRP levels to 22.48 £ 17.11 at the end of one week. This
finding was statistically significant at F(16.823) and p<0.001. The mean difference in the
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Mean Arterial Pressure among patients at different times following admission using One-
way ANOVA. There was a decrease in the mean arterial pressure with increase in hospital
stay but the results were not statistically significant. The prognosis of patients with paraquat
poisoning based on their SOFA scores. As many as 40 (80.0%) out of 50 patients were
having a SOFA score of less than 6 and only 10 (20.0%) and a score between 7 and 12 at the
end of 24 hours. But the proportion of patients with SOFA scores between 7 to 12 increased
to 20 (45.5%) at the end of 72 hours. These findings were statistically significant with p
value 0.029.

Table 3: Requirement of Mechanical Ventilation
Mechan_lcal N | Mean SOFA Score | SD |SE mean| t-value |p-value
ventilation
Yes 34 511 202 0.34
No 16 2.31 1.13| 0.28 5150 1| 0.028

Table 3 shows the mean SOFA scores of patients based on their status of mechanical
ventilation. Those patients, who were on mechanical ventilation, had a higher mean SOFA
score i.e. 5.11 + 2.02 in contrast to a mean SOFA score of 2.31 + 1.13 of their counterparts.
This finding was statistically significant with p value of 0.028.

Table 4: Requirement Of Haemodialysis
Haemodialysis| N |Mean SOFA Score| SD | SE mean |t-value |p-value
Yes 48 4.31 2.21 0.31
No 02 2.00 0.00 0.00 1.463 | 0.028
Table 4 shows the mean SOFA scores of patients distinguished on their status of
haemodialysis. Those mean SOFA score of patients on haemodialysis was significantly
higher i.e. 4.31 £+ 2.21 than those were not i.e. 2.00 = 000 with p-value of 0.028.

Table 5: Clinical parameters of PQ patients with ARDS and NARDS at 48 hours

N Mean SD SEmean | t-value | p-value

SOFA Scare |—o> {19 53 o 255 9177 | 0381
e |20 e T e LI | o
TR TREN Tt T WP
Lymphocytes rquARRDDSs éi 156.4335 421:22 822 3840 ) 0.002%
Plaelets | o5 34 |22z |06 | o | 0%
= e ey
NLR RS 341 107 | sor | ose | 504 | 004"
Urea | arbs |34 | sras | ases | ag1 | 468 | 001"
S.Creatinine I\'IA;Al?RDDSS éi ;gg 123 8;3 6.483 0.254
S.Bilirubin I\'IA/\ERDDSS 2461 ggg iig 822 5.720 | 0.005*
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ARDS | 16 97.21 35.56 8.89
CRP NARDS | 34 36.92 19.30 3.31 2691 0.015
ARDS | 16 83.37 15.35 3.83 -
MAP NARDS | 34 86.70 7.11 1.21 1055 | 0.007

Table 5 depicts the mean difference of various patients parameters with acute respiratory
distress syndrome (ARDS). The mean neutrophil counts, total platelet counts. NLR, serum
urea and serum bilirubin levels were significantly higher among patients suffering from
ARDS following paraquat poisoning in comparison to their counterparts. In contrast, the
mean total lymphocyte counts and the mean arterial pressure were found to be significantly
lower among those suffering from ARDS.

Table 6: Complications of PQ Poisoning
Complications | N %
Metabolic acidosis | 32 72.7
AKI 43 97.7
ARDS 15 34.1
MODS 27 61.4

Table 6 shows the various complication diagnosed among paraquat poisoning patients at the
end of 72 hours of admission. Acute kidney injury was encountered in 43 (97.7%) of
patients, followed by metabolic acidosis i.e. 32 (72.7%) and MODS (Multiple Organ
Dysfunction Syndrome) i.e. 27 (61.4%)

Complications
120 o o
100
80
60 ,
40
20 i
0 o b
Metabolic acidosis ARDS MODS
Graph 1: Complications of PQ Poisoning

Table 7: Factors associated with MODS Patients
Characteristics MODS (yes) | MODS (No) | p-value
Means CRP at 48 Hrs. 67.34 42.05 <0.001
Means NLR at 48 Hrs. 15.03 11.14 0.138
Mean Neutrophils at 48 Hrs. 88.21 85.27 0.251
Mean TLC at 48 Hrs. 15135.71 14131.81 0.165

Table 7 show the mean CRP score among patients with multiple organ dysfunction syndrome
at 48 hours. The mean CRP score was significantly higher among those with MODS as
compared to their normal counterparts with p<0.001. The mean NLR among patients with
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MODS. The mean NLR among patients with MODS was observed to be higher than those
who did not have MODS. However, these findings were not statistically significant. The
mean neutrophils levels among patients with MODS. The mean neutrophile level was found
to be higher among those with MODS as compared to those who don’t but these results were
not statistically significant. The mean TLC levels among patients with MODS. The mean
TLC level was found to be higher those MODS as compared to those who don’t but these
results were not statistically significant.

Discussion

The present study was carried out in department of medicine of a tertiary care hospital
located in Eastern Odisha. A total of 50 study participants who reported to the OPD and
casualty following paraquat poisoning were recruited for the study. During the study, out of
50 patients, 2 were lost to follow-up subjecting to LAMA i.e., Leaving Against Medical
Advice. Universally, all the patients admitted with PQ poisoning were managed with Inj.
Methylprednisolone, Inj. Dexamethasone, Inj. Vitamin-C, Inj. N-Acetyl cysteine along with
haemodialysis and mechanical ventilation when needed.

Majority of males were between 20 to 40 years of age i.e. 23 (69.7%) while near about equal
proportion of females were less than 20 years and between 20 to 40 years of age i.e. 07
(41.2%) and 08 (47.1%) respectively. These findings were statistically significant with p-
value of 0.009. More than half of the patients i.e. 34 (68.0%) arrived at the tertiary care centre
after 6 to 24 hours of the incident. In contrast to our findings, in a study conducted by Zhou
CD et.al'™” for assessing the haematological parameters among paraquat poisoning patients,
they observed that 62.38% patients were females and the median time interval between
ingestion of poison and hospitalization was 6.50 hours. Majority of patients i.e. 30 (60%)
had light blue coloration of urine upon performing this test while none of the patients had a
black colour. This is in contrast to the findings of Zhou CD et.al®, where a significant
proportion had grade 3+ and 4+ urine coloration on dithionite test. However, our study
findings were consistent with the findings of studies conducted by Gawaramnna I et. al®® and
Ayala BT et.al™! upon paraquat poisoning patients.

In the present study the mean pH was significantly lower in the patients at 72 hours i.e. 7.20
+ 0.26 are compared to the values after 24 hours of admission i.e., 7.36 £ 0.08 at F(2, 8118)
and p<0.001. Also there was a significant difference between the mean PaO, at 24 hours and
48 hours with p-value of 0.004 as well as the bicarbonate levels between 24 hours and 72
hours i.e. 23.05 £ 1.73 mg/dL and 20.50 + 3.42 mg/dL respectively with p<0.001. There was
a significant decrease in the paO,/FiO, levels from 24 hours to 72 hours. In a study
conducted by Huang C et.a;* over the prognostic significance of arterial blood gas analysis
for early evaluation of paraquat poisoning patients, it was observed that arterial pH was
significantly lower after 3 days of poisoning similar to our findings. Several studies
conducted by Liu X et.al™ and Weng CH et.al™ found results which are at par with our
findings.

There was significant increase in the mean leucocyte count, total neutrophil count and
Neutrophil-Lymphocyte ratio at 72 hours of admission as compared to day 01, with p-value
of <0.001. Also there was a significant increase in serum urea, creatinine as well as bilirubin
levels with p<0.001 and 0.013 respectively. But, on the other hand, there was a significant
decrease in total lymphocyte count on day 03 as compared to day 01 with p-value of 0.0109.
The mean neutrophile counts, total platelet counts, NLR, Serum Urea and Serum Bilirubin
levels were significantly higher among patients suffering from ARDS following paraquat
poisoning in comparison to their counterparts. On the other hand, there was a marked
decrease of mean lymphocyte counts with p-value of 0.019 and haemoglobin levels with
p<0.001. These findings are at par with other similar studies conducted by Huang NC et.al*",
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Zhou CD et.al™ and Weng CH et.al™ involving assessment of various haematological
parameters for assessing the prognosis of paraquat poisoning patients. In another study
conducted by Feng MX et.al*® for assessing the predictive value of the maximum serum
creatinine value in acute paraquat poisoning patients, a significant elevation of serum
creatinine levels was observed. Our findings are corroborative with other studies conducted
by Sengler R et.al™ who claimed that rate of change of serum creatinine levels might be
beneficial in paraquat poisoning patients. Another study by Mohamed et.al™™!, it was stated
that other markers of kidney injury like neutrophil gelatinase associated lipocalin SNGAL)
might be helpful in assessing AKI. In another study conducted by Cao ZX et.al™® it was
observed that NLR was a reliable early predictor for patients with acute paraquat poisoning.
In a study conducted by Pasha SA et.al“? for assessing the role of Liver Function Tests and
Serum Lactate Levels in predicting the Severity of acute Paraquat Poisoning, it was observed
that the mean serum bilirubin and cratinine levels were significantly higher among survivors
as compared to non-survivors. This highlights the importance of LFTs for assessing the
severity of acute paraquat poisoning. Similarly, in a study by Sharma DS et.al’®®], they found
that a substantial proportion of patients with acute paraquat poisoning have developed
hepatic complications.

There was a remarkable increase in the CRP levels from 33.79 + 26.41 mg/dL to 56.21 +
38.01 mg/dL between 24 and 72 hours followed by a drop in CRP levels to 24.81 + 20.49 at
the end of one week. This findings was statistically significant at F(2, 15.309) and p<0.001.
There was a decrease in the mean arterial pressure with increase in hospital stay but the
results were not statistically significant. These findings were identical to the observations of
various other similar studies conducted by Bismuth C et.al® and Berry DJ et.al®®. Our
findings is in contrast to the findings of Zhang Yu et.al®?, where the peak levels of CRP
were observed on day 01. They also observed that the CRP levels were significantly higher
among non-survivors as compared to survivors. In another study conducted by Ning Z et.al'®
for assessing the prognostic value of plasma C-reactive protein in the evaluation of paraquat
poisoning patients, it was found that that serum CRP levels were positively correlated with
plasma paraquat levels (r = 0.625, p = 0.013). Also, the CRP levels were highly elevated
among the non-survivors suggesting greater inflammatory response in comparison to
survivors. In a study conducted by Zhang Yu et.al™ for assessing the Prognostic Value of
White Blood Cell Count, C-reactive protein, and Pentraxin-3 levels in patients with Acute
Paraquat Poisoning, it was observed that there was a significant increase in CRP, Pentrain-3
and WBC levels among non-survivors on day 1 of admission which might be used for
predicting survival of patients.

As many as 40 (80.0%) out of 50 patients were having a SOFA score of less than 6 and 10
(20.0%) had a score between 7 and 12 at the end of 24 hours. But the proportion of patients
with SOFA scores between 7 and 12 increased to 20 (45.5%) at the end of 72 hours. These
findings were statistically significant with p-value 0.029. Another study conducted by
Sawada et.al® claimed SIPP i.e. Severity Index of Paraquat Poisoning might be a good
clinical predictor of mortality. Patients on mechanical ventilation and on haemodialysis had a
significantly higher mean SOFA score i.e. 5.11 + 2.02 4.31+ 2.21 respectively as compared to
their counterparts identical to the findings of a study conducted by Proudfoot AT et.al?”.
Similar results were found in studies conducted by Liu XW et.al'® and Weng CH et.al™®.
Acute Kidney injury was encountered in 43 (97.7%) of patients, followed by metabolic
acidosis i.e., 32 (72.7%) and MODS i.e. 27 (61.4%) similar to the findings of Zhou CD
et.al10. Equal proportion of patients succumbed to death within 3 to 7 days and 15 to 30 days
while 07 patients i.e. 16.0% lost their lives after 30 days of poisoning. In total 88.0% were
non-survivors in our study which is much higher than the findings observed in a study by
Ning Z et.al®® where only 46.2% were non-survivors. In the study conducted by Iskander
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KN et.al® WBC was observed to be associated with higher risk of multi-organ failure as
well as mortality. In another study by Zhang Yu et.al™, it was observed that higher WBC
levels were significantly associated with mortality on day 01 of admission. However, no such
significant association was found with the survival status of patients on day 03. Thus WBC
levels might be used as a reliable prognostic indicator for assessing the survival status of
patients upon admission.

Conclusion

Serum PQ concentration detection is not available in most of the hospitals, and the amount of
ingestion is often difficult and unreliable to estimate, particularly in patients presenting with
confusion. For this reason, we want to find out potential and simple parameters for
estimating prognosis in acute PQ poisoning patients. The complete blood count, Renal and
Liver function test are routine haematological parameters done in patients presenting with
acute PQ poisoning. It is important to note that these results are quick, inexpensive and
available in almost all hospital, including local hospitals.

In present study, we found that PQ could cause leukocytosis, neutrophilia and
lymphocytopenia, high NLR in acute poisoning patients. Moreover, we found non-survivors
had significantly higher leukocyte, neutrophil counts, high NLR ratio were as there was no
significant difference in platelet counts compared to survivor. In the present study, we
observed that plasma CRP level was increased in patients with paraquat poisoning, ad the
level was significantly higher in non-survival patients compared with those survivals. This
study result indicates that SOFA Score at 48 hours are significantly associated with
mechanical ventilation, hemodialysis and ARDS; also there is a significant correlation of
Leukocytosis, neutrophilia and lymphocytopenia, increased NLR ratio and RP level with
non-survivors. Thus we concluded that NLR, Leukocyte and Neutrophil counts, CRP level
may be simple and potentially significant parameters for evaluating prognosis in the patients
with PQ poisoning. However, larger prospective studies should be warranted to further
confirmation of these findings.
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