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Abstract
Introduction: Organophosphorus compounds are pesticides commonly used for agricultural purposes. However,
by nature they are poisonous, and administration either accidental or intentional is a medical emergency
requiring prompt evaluation and treatment, and can even lead to death. In addition due to the ease of their
availability, they are commonly used for self-harm/suicidal purposes.
Many of the patients are initially managed at primary or secondary healthcare setups before being referred to
tertiary care hospitals. The purpose of our study is to find a prognostic marker in the initial blood work of these
patients.
Materials and Methods: A total of 46 patients were included in this retrospective cross-sectional survey
conducted at the Department of Emergency Medicine, Holy Family Hospital, Rawalpindi. Data were collected
from patient files using specific questionnaires. Outcomes were defined in terms of Emergency Department
disposition. Data were analysed using SPSS v25. A univariate analysis, followed by Spearman’s Correlation was
used.
Results: Patients with a higher WBC to Platelet ratio had worse outcomes. The Spearman’s rho correlation
coefficient was calculated and a moderately strong correlation (rho = .458, p <.001) was found.
Conclusion: WBC to Platelet ratio is a hematological parameter determined to be most strongly correlated with
adverse outcomes in Organophosphate Poisoning. It has a statistically significant stronger correlation than the
WBC count alone. However, further extensive and focused studies are needed to corroborate these findings and
substantiate them as a definite marker of prognostic significance.
Keywords: Organophosphate Poisoning; Emergency Medicine; ED; White Blood Cells; Emergency Care; Patient
Outcome Assessment.
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Introduction

Organophosphorus compounds are pesticides used for
agricultural productivity and the control of deadly
vector-borne illnesses.! These compounds can cause
poisoning via inhalation, ingestion, and absorption
through the skin. Organophosphate poisoning (OPP) is
a medical emergency that needs prompt management
and treatment.

Organophosphorus compounds work by inhibiting the
enzyme acetylcholinesterase, which is present in the
neuromuscular junctions and handle the degradation
of the neurotransmitter acetylcholine. This leads to
overstimulation of nicotinic and muscarinic receptors,
causing a cholinergic crisis with the signs and
symptoms of miosis, excessive lacrimation, salivation,
bronchorrhea, emesis, abdominal cramps, etc.2 Many
patients need ICU care and ventilatory support
because of the respiratory depression and pleural
effusion caused by the compounds.

Early prediction of the prognosis of a patient with OPP
is a complicated problem. People have conducted
many studies on various factors that could predict the
outcome of a patient with OPP. These include, but are
not limited to; serum bicarbonate, APACHE II score,
the development of pneumonia, comorbidities, long
hospital stay, elevated creatinine, low GCS scores, low
plasma cholinesterase levels, white blood cell (WBC)
count, pH, serum creatinine.3® A study by Dundar et
al. investigated the prognostic value of the neutrophil-
lymphocyte ratio.5 Sumathi et al. investigated several
factors, including serum amylase, lipase, and CPK.?
The study by Tang et al. looked at the parameters
available within a simple Complete Blood Count and
investigated whether any could predict the severity of
OPP.10

Locally, a study by Muley et al. looked at S.
acetylcholinesterase, SpO2 at room air, GCS, and
duration of exposure at presentation.”! Meanwhile,
Hiremath et al. looked upon  plasma
pseudocholinesterase as the indicator.”? Mohite et al.
also looked at several factors, with APACHE II score
and GCS being the most prominent.’® The study by
Kumar et al. looked at blood parameters and found an
elevated WBC count to be significant in predicting the
severity of OPP.14

However, most of them require special blood tests not
easily available outside tertiary care hospitals. The
purpose of our study, however, is to find a parameter
that is included in the history of the initial blood work
when a patient comes into the A and E departments.
Many a time someone managed such patients at

primary or secondary healthcare setups, and referred
them to specialized care hospitals, as the prognosis
could not be determined, therefore it cannot be
decided what level of care is required. This is a
pragmatic course of action as patients may require
Intensive Care. However, most of the time it leads to
unnecessary or overenthusiastic referrals, adding costs
to patient care and burdening staff at tertiary care
hospitals. Cicek et al. used WBC count to mean platelet
volume ratio as a novel prognostic indicator in ST-
elevation myocardial infarction.’> Celik et al used the
same for dry eye disease.’® Mo et al. used this ratio as a
diagnostic indicator for rectal cancer.”

Thus, in this study, we look for a strong prognostic
factor hidden within the initial Complete Blood Count,
focusing on the WBC to platelet ratio. If significant,
physicians can use them to improve management at
primary and secondary health care setups, while
avoiding unnecessary referrals to tertiary setups. This
will reduce the strain on tertiary setups and save the
patients from needless worry.

Materials and Methods

This was a cross-sectional study conducted at the
Department of Emergency Medicine, Holy Family
Hospital. Following Ethical approval from the Ethical
Review Board of Rawalpindi Medical University, files
of Organophosphate Patients between Feb 2021 and
September 2021. Records of 106 patients were
examined. Incomplete files were discarded. A total of
46 patients were recruited based on the Inclusion and
Exclusion Criteria.
Inclusion Criteria:
1. History of oral exposure to organophosphate
poisoning.
2. Patients older than 10 years of age.
3. Clinical Diagnosis of Organophosphate
Poisoning.
Exclusion Criteria:
1. Exposure to toxins and chemicals other than

organophosphates.
2. Multiple poisoning.
3. Patients with co-morbid conditions like

chronic lung diseases, heart failure, chronic
kidney disease, liver cirrhosis, etc.
4. Chronic Medication Use.
For the collection of data, a questionnaire containing
the following variables was used: age, gender, medical
history (hypertension, diabetes, heart failure, chronic
obstructive pulmonary disease [COPD], chronic
kidney disease [CKD], and liver cirrhosis), blood tests
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(WBC count, haematocrit, platelet count, plasma
cholinesterase ~ [pChE], urea, nitrogen, serum
creatinine, serum amylase, and albumin) and blood
gas analysis (pH, partial pressure of oxygen and
carbon dioxide, base excess and lactate) within 24
hours after admission to the Medical Emergency.
These data were collected by two experienced
physicians and transferred to Excel spreadsheets.
Statistical Analysis:

Socio-demographic characteristics were described in
terms of frequencies and percentages between males
and females. A univariate analysis (Nonparametric
test) was used to explore the significant associations
between laboratory findings and the Emergency
Department fate of these patients. The Spearman
correlation coefficient was calculated to find the
strength of the relationship between measured
characteristics and disposition. Following correlation

analysis, a regression analysis was performed to assess
which laboratory parameters could effectively predict
the ED fate of the patients. Data were analysed using
IBM SPSS v.25.0 (IBM, Armonk, U.S.). A two-tailed p<
.05 was considered statistically significant.

Results

Demographics

The study included a total of 46 patients, with ages
ranging from 12 to 42 years (M =22.8, SD = 7.29), with
the majority being formed by females 30(65.2%). Out
of 46 participants, 13(28.3%) were married, while
33(71.7%) were unmarried. 37% belonged to rural
background. Most participants (84.8%) had taken the
rodenticide poison. Table no.1 shows the gender-wise
distribution of socio-demographic details.

Table 1: Characteristics of Patients by Gender Distribution

Female Male
Number Percentage Number Percentage

Rural or Urban Rural 10 21.7% 7 15.2%

Urban 20 43.5% 9 19.6%
Marital Status Married 9 19.6% 4 8.7%

Unmarried 21 45.7% 12 26.1%
Type of OP Poisoning Insecticide 6 13.0% 1 2.2%

Ratpill 24 52.2% 15 32.6%
Past Psychiatric History No 29 63.0% 16 34.8%

Yes 1 2.2% 0 0.0%

Factors affecting ED Disposition of Patients

Out of the 46 patients, 27 were discharged, 15 were
admitted to the ward, 3 were intubated and shifted to
the ICU and 1 patient died in the Emergency
Department as shown in Table 2.

Table 2: ED Disposition of Patients

A nonparametric correlation analysis was performed,
and a statistically significant effect of WBC to Platelet
ratio ((p<0.01) on the Emergency Department Fate of
the patients. The Spearman’s rho correlation
coefficient was calculated and a moderately strong
correlation (rho = 458, p < .001) was found. Thus,
those patients who had an elevated WBC/Platelet

Number _ Percent ratio were more likely to suffer and have a worse ED
Discharged 27 58.7 outcome. Table 3 outlines the correlation between
Admitted to Ward 15 32.6 various lab parameters.
Intubated and sent to ICU 3 6.5
Died 1 22
Total 46 100.0
Table 3: Correlation between laboratory parameters and ED Disposition
Fate WBC/Platelet HB Na K Cl WBC  Platelet
Fate 1.000
WBC/Platelet 458" 1.000
HB -0.020 0.076 1.000
Na 0.241 359 340" 1.000
K -0.206  -0.071 0.052  -0.250  1.000
Cl 0.280  0.156 -322° 3977  -0.032 1.000
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WBC 3117 .601™ 0.016 0125 -421" -0.121 1.000
Platelet -0.170  -.422" 0.038 -0.260 -338 -368 .378" 1.000
** Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Regression Analysis Table 4: Model Fitting Information
Considering the correlation between WBC/Platelet Model 2 Log Chi- df Sig.
ratio with patient outcome, an ordinal logistic Likelihood Square
regression was performed. Outcomes were ordered, Intercept Only 86.427
with discharged being the lowest order (=1) and died Final 77.262 9.165 1 0.002

being the highest or worst (=4). The Chi-Square
likelihood for the model fit was statistically significant,
allowing for a better overall prediction by the final
model than the simple intercept model, as shown in
Table 4 below.

Table 5: Parameter Estimates

Link function: Logit. |

The analysis of the Parameter Estimates shows an
Estimate of 36.452 with a significance level of .004,
meaning that for 1 unit increase in the WBC/Platelet
Ratio, we would expect a 36.5 increase in the log odds
of having a worse outcome. This indicates that as
WBC/Platelet Ratio increases, the probability of a
worse outcome increases.

Parameter ‘ B Std. Error Hypothesis Test Exp (B)
Wald Chi-Square  df Sig.
Threshold [Fate=1] 2533  0.8491 8.901 1 0.003 12.593
[Fate=2] 4879  1.1055 19.479 1 0.000 131.543
[Fate=3] 6.390  1.4218 20.198 1 0.000 595.857
WBC to Platelet 36.452  12.8930 7.994 1 0.005 678E715
(Scale) 12

Dependent Variable: Fate Model: (Threshold), WBC to Platelet

a. Fixed at the displayed value

For Goodness-of-Fit, the Pearson Chi-Square was
statistically significant, indicating that the distribution
of outcomes was as predicted by the analysis and that
the probability of those outcomes was statistically
significant.

Table 6: Goodness-of-Fit

Chi-Square df Sig.
Pearson 173.372 131 0.008

Link function: Logit. |

Discussion

When compared with most of the studies in the rest of
the world, our study showed an anomaly regarding
the gender ratio. Our study showed a majority of the
patients being female while a vast majority of studies
showed a male-dominant gender ratio.318-21 However,
recent studies have shown a similar gender ratio to our
study.#?? Regional factors such as religious, cultural,

financial, and social scenarios may affect the gender
ratios, and further research into this aspect is required.
The principal focus of our study was to detect any
prognostic  factors hidden in common basic
hematological parameters. A raised WBC-platelet ratio
showed the strongest and most significant correlation
with a worse outcome in our study. A raised WBC
count is a marker of inflammation, so it makes sense
that it might be a predictor of worse outcomes.
Anormallikleri et al. showed raised WBCs to be a
predictor of worse outcomes.?? Similarly, studies by
Wu et al. and Ke et al. both showed raised WBCs in
OPP patients to be a predictor of worse outcomes.®” In
2018, Kumar et al. showed that WBC counts on
admission can be used as a prognostic marker in
patients with OP poisoning.* While this is in line with
the results of our study, the WBC to Platelet ratio has
been shown to have a stronger and more significant
association with worse outcomes.

While serum acetylcholine levels have been used to
diagnose and stratify patients’, a definite association
between the severity of OPP and serum AChE levels
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has yet to be shown.?#2> Commonly used clinical tools
such as APACHE II and SAPS II seem to predict
prognostic value.? Their correct estimation requires
multiple laboratory tests, many of which are
unavailable at primary and secondary care setups.
Similar is the case in which biochemical parameters
have been identified as independent prognostic
factors, such as serum amylase and lactate.%?”
WBC-platelet ratio is a factor that is not extensively
studied. While looking at the results of the study by
Dundar et al., we can see that the patients requiring
mechanical ventilation have a significantly higher
WBC-platelet ratio.5 This is clearly in line with our
results. We can see a similar scenario when looking at
the results of the study by Dong et al.® However,
neither of these authors focused on this parameter
during their study. So, we cannot comment on
whether these results were of significant value.

A complete blood count is often the most readily
available test in any healthcare setup and is also the
one in which the results are available the quickest.
Thus, the WBC-platelet ratio is a valuable first-line
hematological parameter that can predict the
prognosis of a patient with OPP.

Several factors limited this study: first, the small
sample size taken from a single healthcare setup being
one of them. Second, as this is a cross-sectional survey,
all inherent limitations of such a study design are
present here. Third, while it excluded patients with
comorbidities, we made the assessment on history and
examination. We could not assess subclinical disease,
which may affect haematological parameters under
assessment. A large multi-centre study, or case series,
can tackle these limitations.

Conclusion

WBC to Platelet ratio is a hematological parameter
determined to be most strongly correlated with
adverse outcomes in Organophosphate Poisoning. It
has a statistically significant stronger correlation than
the WBC count alone. However, further extensive and
focused studies are needed to corroborate these
findings and substantiate them as a definite marker of
prognostic significance.
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