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Abstract

A introduction
Sudden cardiac arrest is an emergency medical condition requiring immediate
resuscitation. Early recognition of cardiac arrest and proper resuscitation are important

factors to increase survival rate of OHCA

Y Objectives
To evaluate accuracy of recognition of OHCA in unconscious patients and factors
that associate with recognition of OHCA patients by Narenthorn Emergency Medical

dispatcher center

A Method

This retrospective, diagnostic study includes 453 unconscious patients who were
reported to Narenthorn Emergency Medical service Center and treated by emergency
medical personnel in Bangkok from 1/1/2018 - 31/12/2021. Data was analysed to identify
accuracy of recognition of OHCA by kappa coefficient and factors associated diagnosis of

OHCA patients by multiple logistic regression analysis.
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R Results

Accuracy between pre-arrival recognition of OHCA and actual OHCA is substantial
with kappa coefficient 0.74 (95%Cl: 0.674 - 0.806). Patients who were unconscious and
apnea have greater risk of actual OHCA with adjusted odd ratio of 0.21 (95%Cl: 0.09 - 0.50,

p-value < 0.001) compared to patients who were only unconscious with no other symptoms.

R Conclusion
Accuracy of recognition of unconsciousness and OHCA is substantial. Reports of

‘unsciousness and apnea’ and, ‘unconsciousness’ were highly diagnosed OHCA.

A Keywords
out of the hospital cardiac arrest, Emergency Medical dispatcher center, dispatch

accuracy
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Characteristics

Sex
Male 263 (58.1)
Female 190 (41.9)
Age (years) 61.13 + 20.70
< 60 195 (43.0)
> 60 258 (57.0)
Shift
Morning 176 (38.9)
Afternoon 157 (34.7)
Night 120 (26.5)
Symptom
No other symptom 144 (31.8)
Ineffective breathing 152 (33.6)
Apnea 121 (26.7)
Seizure like activity 9 (2.0)
Falling 10 (2.2)
Dyspnea 9(2.0)
Other 8(1.8)
Underlying disease 269 (59.4)
Hypertension 202 (44.6)
DM type I 194 (42.8)
Stroke 126 (27.8)
Heart disease 45 (9.9)
Dyslipidemia 25 (5.5)
Cancer 10 (2.2)
Renal disease 10 (2.2)
Respiratory disease 6(1.3)
COPD 5(1.1)
Asthma 0(0.0)
Other 3(0.7)

Presume cause arrest
Disease 397 (87.6)
Trauma 52 (11.5)
Toxin 4(0.9)
Cardiac arrest
No 295 (65.1)
Yes 158 (34.9)
Prearrival diagnosis
Non cardiac arrest 315 (69.5)
Cardiac arrest 138 (30.5)
Response time 13 (10 - 16)
(mean (Min-max))
Scene time 21 (12 - 30)
(mean (min-max))
Initial EKG
Asystole/PEA 137 (30.2)
VT/VF 21 (4.6)
Sinus, other perfusing 295 (65.1)
rhythm
Bystander CPR"
Yes 109 (63.0)
No 57 (33.0)
DNR 7(4.0)
Survival to ER admission®
No 146 (87.4)
Yes 21 (12.6)

“Uramegenilavgaduiniiagen
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(Multivariable analysis) lagldn153tAs1gi
AuaAneeNyladain (Multiple logistic
regression analysis) U1 81015035 U
(Symptom) faruduiusiunanisidady
fuheiisianaglavgaduuenlsimeiuia
Uz SULIIR ag ity eEdn (p-value
= 0.001) WlomuRuEvENaTBtadanIu len
il 919 Paananiiinwn lsaUszdid way
Presume cause arrest Inefinguiaegnaiivi
aruazngamela dlonalasunisitdedeiila
weauuenlsmeTuIavaESuLdann s uy
0.21 191 (Adjusted OR = 0.21, 95%Cl: 0.09
- 0.50, p-value = 0.001) awSsuifisuiu
naufegsivilnaRiissa1ufed (No other

symptom)

M990 2 AnugnsiesveaN Itade e ninigilaveawuuenlsmeua

Prearrival diagnosis

Cardiac arrest

Cardiac arrest 122 (26.9) 16 (3.5)
Non cardiac arrest 36 (7.9) 279 (61.6)
Total 158 (34.9) 295 (65.1)
Sensitivity (95%Cl) 88.4 (81.9-93.2)

Specificity (95%Cl) 88.6 (84.5-91.9)

Positive predictive value (95%Cl) 77.2 (69.9 - 83.5)

Negative predictive value (95%Cl) 94.6 (91.3 - 96.9)

kappa (95%Cl) 0.74 (0.674 - 0.806)
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Cardiac arrest

Variables

Sex
Male 230 (57.4) 33 (63.5) 0.401°
Female 171 (42.6) 19 (36.5)

Age (years) 61.11 = 20.97 61.29 + 18.62 0.953'
<60 169 (42.1) 26 (50.0) 0.282°
> 60 232 (57.9) 26 (50.0)

Shift
Morning 152 (37.9) 24 (46.2) 0.402°
Afternoon 143 (35.7) 14 (26.9)
Night 106 (26.4) 14 (26.9)

Symptom
No other symptom 136 (33.9) 8 (15.4) <0.001°
Ineffective breathing 140 (34.9) 12 (23.1) 0.792°
Apnea 93 (23.2) 28 (53.8) 0.033°
Other 32 (8.0) a4 (1.7) 0.062°
Underlying disease 239 (59.6) 30 (57.7) 0.033°
Hypertension 186 (46.4) 16 (30.8) 0.199°
DM type i 178 (44.4) 16 (30.8) 1.000"
Stroke 118 (29.4) 8 (15.4) 0.322'
Heart disease 43 (10.7) 2 (3.8) 0.322'
Dyslipidemia 22 (5.5) 3 (5.8) 0.521"
Cancer 8 (2.0) 2 (3.8) 0.458'
Renal disease 8 (2.0) 2 (3.8) NA
Respiratory disease 5 (1.2) 1 (1.9) 1.000
COPD a4 (1.0) 1 (1.9)
Asthma 0 (0.0) 0 (0.0
Other 3 (0.7) 0 (0.0

Presume cause arrest

Non-trauma 352 (87.8) 49 (94.2) 0.170°

Trauma 49 (12.2) 3 (5.8)

Data are presented as number (%), mean + standard deviation or median (interquartile range).
P-value corresponds to tindependent samples t-test, "Mann-Whitney U test, “Chi-square test or
Fisher’s exact test.

* Significant at p-value < 0.05
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m3199 4 TadediinaduanugnaedlunsiddegUleniinneilaveasuuenlsieiuialag

multiple logistic regression

Univariable analysis

Variables

Multivariable analysis

95%Cl p-value ORadjz 95%Cl p-value

Sex

Male 1.00 Reference 1.00 Reference

Female 1.29 | (0.71 - 2.35) 0.402 1.17 | (0.62 - 2.21) 0.636
Age (years)

< 60 1.00 Reference 1.00 Reference

> 60 1.37 | (0.77 - 2.45) 0.283 1.44 | (0.77 - 2.73) 0.257
Shift

Morning 1.00 Reference 1.00 Reference

Afternoon 1.61 | (0.80 - 3.24) 0.179 1.72 1(0.83 - 3.56) 0.146

Night 1.20 | (0.59 - 2.42) 0.619 1.33 | (0.63 - 2.80) 0.456
Symptom

No other symptom 1.00 Reference 1.00 Reference

Ineffective breathing 0.69 | (0.27 - 1.73) 0.425 0.77 | (0.29 - 2.00) 0.585

Apnea 0.20 | (0.09 - 0.45) <0.001 0.21 | (0.09 - 0.50) <0.001

Other 0.47 | (0.13 - 1.66) 0.241 0.43 | (0.12 - 1.55) 0.198

Underlying disease 1.08 | (0.60 - 1.94) 0.792 1.03 | (0.54 - 1.97) 0.923
Presume cause arrest

Non-trauma 1.00 Reference 1.00 Reference

Trauma 2.27 | (0.68 - 7.58) 0.181 1.88 | (0.51 - 6.95) 0.342

Abbreviations: OR, Odds Ratio; ORadJ_, Adjusted Odds Ratio; Cl, confident interval.
' Crude Odds Ratio estimated by Binary Logistic regression.
* Adjusted Odds Ratio estimated by Multiple Logistic regression.

anuUsiewa (Discussion)
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Abstract

B introduction

The consciousness scoring systems are good predictors for defining mortality in acute
stroke. However, there is no study comparing between Full Outline of UnResponsiveness
(FOUR), Glasgow Coma Scale (GCS), and Glasgow Coma Scale-Pupils (GCS-P) score.

[ Objectives
To compare the accuracy of FOUR, GCS-P, and GCS scores for predicting in-hospital
mortality. The other objectives are the prognostication of these scores for 30-day and

90-day mortality and poor neurological outcome.

R Vethod

The prospective cohort study was conducted in the emergency department of Siriraj
Hospital, between August 2019 and October 2020. Acute stroke patients were evaluated
by the scoring systems before definitive treatment. The telephone interview was done at

30 and 90 days after onset of acute stroke.
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R Results

From 315 participants, 33 (10.47%) were died in the hospital. The best scoring system
for predicting in-hospital mortality was the GCS-P score with the area under the curve
(AUCQ) 0.932 (95% Cl 0.885-0.976). The AUC of GCS and FOUR scores were 0.930 and 0.895
respectively. GCS-P score was also the best coma score for predicting the 30 and 90-day
mortality (AUC of 0.913 and 0.891). Although there was a poor relationship between the
Modified Rankin Scale, Cerebral Performance Score, and coma scoring systems, the patients

with low GCS-P, GCS, or FOUR scores tended to have poor neurological outcomes.

R Conclusion
GCS-P score is the best prognostication for in-hospital, 30-day, and 90-day mortality

in acute stroke patients in the emergency department.

A Keywords

Acute stroke, Coma scoring system, Emergency department, Prognostication




Introduction

Cerebrovascular accident is a
global burden disease. The World Stroke
Organization fact sheet 2019 reported a
stroke incidence of 185.01 (171.98-198.75)
crude rate per 100,000 per year or 13.7
million new strokes yearly'. About five
million stroke patients die annually. In
Thailand, stroke is the second leading
cause of death. Although the national
management system for acute stroke is
implemented, the mortality rate still in-
creased from 43.3 in 2015 to 53.0 per
100,000 population per year in 20197
After the COVID-19 pandemic, there are
concerns that the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)
infection might be associated with future
thrombotic events, including ischemic
stroke”.

A reliable and feasible prognostic
tool is essential for treating acute stroke
patients because the decision-making might
be changed depending on the prognosis’.
The level of consciousness is one of the
commonly used prognostic factors. There
are a lot of evidence-based publications
that support the value of various coma
scoring systems. The Glaseow Coma Scale
(GCS) score is a well-known system used
for over 40 years. The score has adequate

reliability. However, many factors influence
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its reliability, for example, the observer’s
experience, the type of stimuli used to
stimulate a patient, the type of pathology
of a patient, and the confounding effect of
intubation®®. The Full Outline of
UnResponsiveness (FOUR) score was
created in 2005, aiming to assess the
level of consciousness in patients who
cannot evaluate the verbal score from the
GCS score’. The FOUR score was reliable
for predicting poor neurological outcomes
and mortality in several neurological
diseases, including acute stroke®’. Moreover,
in 2018, the GCS-Pupils (GCS-P) scoring
system was created and proved the
usefulness of the outcome prognostication
in traumatic brain patients'®. The GCS-P score
has an additive effect on prognostication
to the GCS score'".

Objectives

Several studies focus on determining
the prognostication comparing head-to-
head between the GCS and FOUR scores
or the GCS and GCS-P scores'” °. However,
to date, no study has reported comparing
the GCS-P, GCS, and FOUR scores. Therefore,
this study aims to define the prognostication
abilities of these three scores for mortality

and morbidity of acute stroke patients.
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Method

The prospective cohort study was
conducted in the emergency department
(ED) of Siriraj Hospital, a 2,000-bed university
hospital in Thailand. Before the data
collection, every emergency physician
was trained to ensure the validity and
reliability of the GCS, FOUR, and GCS-P
score ratings. The 30-minute interactive
lecture was provided, followed by the
post-learning test. Ten videos of stroke
patients with different coma scores were
used for the evaluation. The physician
scoring less than 80% must take the
re-training and the remediation exam.
The Siriraj Institutional Review Board
approved the study with protocol
number 396/2562 (EC1), as demonstrated
in Appendix 1.

From August 2019 to October 2020,
adult patients diagnosed with acute stroke
in the emergency room were enrolled in
the study. World Health Organization
definition, which is the abrupt onset of a
focal neurological deficit secondary to a
vascular event lasting more than 24 hours,
was used for diagnosis and enrollment. If
the patients were later diagnosed with
other diseases or had ophthalmic diseases
that might affect the pupillary response,
for example, post-ophthalmic surgery, they

would be excluded from the study.

20

Intervention

After the consent, the emergency
physician, who isn’t involved with the
study, would rate and record the FOUR,
GCS, and GCS-P coma scores. The scoring
process must not interfere with the
standard management and must be done
before giving the definite treatment. The
neurologist or neurosurgeon would decide
the treatment modality according to the
standard hospital guideline.

The primary objective of this study
is to determine which coma score is the
best prognostication tool to determine the
in-hospital death of acute stroke patients.
The in-hospital mortality data was gathered
from the in-patient documentation by the
researchers.

The secondary purpose is the
predictive ability of the GCS-P, GCS, and
FOUR scores to predict the 30 and 90-day
mortality and neurological outcome. After
the hospital discharge, at 30 and 90 days
after the stroke onset, the investigator
would call the patient or the relative to
interview to identify the mortality and
neurological status. The permanent
disability is defined when the patient has
the Modified Rankin Scale (MRS) of 4-6"
and the Cerebral Performance Category
(CPQ) between 3-5'" . If the researcher

couldn’t be contacted for the telephone



follow-up, the data would be addressed
missing. The script for the telephone
interview for determining the outcome is
modified from the structured interview for
the Modified Rankin Scale (2002) by Lindsay
Wilson of the University of Stirling, United
Kingdom (supplemental material section).
The validity test by the Modified Delphi
method was done by 3 emergency physicians
who have experience for more than 5 years
to ensure an accurate relationship between
the interview questions and scores.

From the previous study with the
same faculty, the accuracy of the FOUR
and GCS scores for predicting mortality in
acute stroke patients were 100 and 929%,
respectively™. There is no exact data about
the GCS-P score, but from the Murray GD
study", the researcher hypothesizes that
the GCS-P has a higher accuracy than
the GCS score. Therefore, the expected
accuracy of the coma scores in the study
is more than 92%. With the 95% confidence
interval (95% Cl) of 3, the calculated
sample size is 315.

Spearman’s rank-order correlation was
calculated to determine the relationship
between the coma score and outcome.
The prognostic performance of each coma
score was reported with the sensitivity,
specificity, positive predictive value, and

negative predictive value. Additionally, the
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mortality and permanent disability
prognostication were defined by the area
under the curve (AUQ) after plotting the
receiver operating characteristic (ROC)
curve. All analyses were done by using
the IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0 Armonk,
NY: IBM Corp.

Results

From 332 participants, 17 patients
were excluded. Nine patients were
diagnosed with the transient ischemic
attack, while eight patients received
definite treatment before the physician
could rate the coma score. There were 315
acute stroke patients in the study with a
median age of 65 (IQR 56-75) years old,
and the top common underlying diseases
were hypertension, dyslipidemia, and
diabetes, respectively (Table 1). The
median time from the ED arrival to the
coma score evaluation or “time to scoring”
was 3 (IQR 0-5) minutes. Duration from
the onset of stroke or the last seen normal
to the ED arrival was about 4 hours (IQR
120-450 minutes).

The majority of the population was
ischemic stroke (73.97%). The common
locations of ischemia are left middle
cerebral artery territory (12.45%), basal
ganglion (7.72%), and right middle cerebral
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Table 1 The characteristics of the total populations, the in-hospital death, and the

survival.
Total In-hospital death Survival
N=315, N=33, N=282,
No (%) No (%) No (%)
Age (years old); Median (IQR) 65 (56-75) 73 (64-82) 64 (55-73) 0.003
Male 174 (55.23) 17 (51.52) 157 (55.67) 0.651
Hypertension 230 (73.02) 26 (78.79) 204 (72.34) 0.431
Dyslipidemia 109 (34.60) 11 (33.33) 98 (34.75) 0.872
Diabetes 102 (32.38) 13 (39.39) 89 (31.56) 0.364
Coronary artery disease 28 (8.89) 4(12.12) 24 (8.51) 0.492
Atrial fibrillation 35(11.11) 5(15.15) 30 (10.64) 0.437
Cerebrovascular accident 51 (16.19) 3(9.09) 48 (17.02) 0.243
Time to scoring (minutes); 3 (0-5) 5 (0-6.5) 3 (0-5) 0.705
Median (IQR)
Onset or last seen normal to ED 240 (120-450) 300 (135-520) 240 (120-442) | 0.992
arrival (minutes); Median (IQR)
Ischemic stroke 233 (73.97) 13 (39.39) 220 (78.00) <0.001
Hemorrhagic stroke 82 (26.03) 20 (60.61) 62 (21.99) <0.001

IQR, inter-quartile range; ED, emergency department.

artery territory (6.44%) respectively.
Thrombolytic therapy was given in 18
patients (7.73%), and thrombectomy was
performed in 26 patients. (11.16%)
Meanwhile, bleeding are commonly
seen in the basal ganglion (35.37%),
thalamus (21.95%), and brainstem (6.10%).
The CT scan revealed 20.73% of
intraventricular hemorrhage, 10.98% of

obstructive hydrocephalus, and 8.54%
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of brain herniation. There were about 20%
of the hemorrhagic patients (15 patients)
had undergone surgery.

Thirty-three stroke patients (10.47%)
died in the hospital. At 30 and 90 days
after the stroke onset, the mortality
increased to 40 and 43 patients. When
compared to the patients who were able
to be discharged home, the in-hospital
death was significantly older (p 0.003).
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Table 2 The median coma scores of total populations, in-hospital, 30-day, and 90-day

mortality.
In-hospital . .
Coma score Total, mortality, 30—day. mortality, 90-da>f mortality, p-value
Median (IQR) Median (IQR) Median (IQR) Median (IQR)
GCS score 15 (12-15) 7 (5-10) 8 (5.25-10) 8 (6-10) <0.001
GCS-P score 15 (12-15) 6 (3-10) 7.5 (4-10) 8 (4-10) <0.001
FOUR score 16 (15-16) 9 (5-13) 11 (5-13) 11 (5-14) <0.001

IQR, Inter-quartier range; GCS, Glasgow Coma Scale; GCS-P, Glassow Coma Score-Pupil; FOUR, Full Outline of

UnResponsiveness.

However, the CT scan outcomes of the
hemorrhagic stroke, which were the
location of disease and complications,
were not different (p-value 0.75 and 0.11
respectively) between the in-hospital death
and the survival to discharge patients. There
was also no significant difference in the
definite treatment modality between the
survival and the death group.

The median (IQR) GCS, GCS-P, and
FOUR coma scores in the study were
15 (12-15), 15 (12-15), and 16 (15-16)
respectively. (Table 2) The patient who died
in the hospital had a significantly lower
coma score (p<0.001). When comparing the
location and complication of disease (CT
scan result) between the low and high
levels of 3 coma scores, there were no
significant differences. Only the FOUR score
of 9 and lower had a significantly higher
rate of obstructive hydrocephalus with a

p-value of 0.017.
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With the cut-off standard value,
the FOUR scores showed the highest
specificity for predicting in-hospital
mortality, while the other scores had
higher sensitivity. (Table 3) For the in-
hospital mortality prognostication, the
GCS-P score had the highest area under
the curve (AUC), which was 0.932 (95% Cl
12.68-13.42, p<0.001), while the GCS and
FOUR scores had the AUC of 0.93 and
0.895 respectively. (Figure 1) The AUC for
predicting the 30- and 90-day mortality
showed similar results. The GCS-P score
had the highest AUC of 0.913 and 0.891,
respectively.

The number of lost to follow-up at
30 and 90 days was 21. The distribution of
the MRS and CPC scores of the remaining
population was scattered, as demonstrated
in the supplemental material section. The
30 and 90-day neurological outcomes had

a moderate relationship with the coma
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Table 3 Sensitivity, Specificity, positive predictive value, and negative predictive value of

Glaseow Coma Scale, Glasgow Coma Scale-Pupil, and Full Outline of UnResponsiveness

score for in-hospital mortality prognostication.

Sensitivity Specificity PPV NPV
(95% ClI) (95% ClI) (95% ClI) (95% ClI)
GCS <8 60.61 96.10 64.52 95.42
(42.14-77.09) (93.13-98.04) (48.91-77.54) (93.17-96.96)
GCS-P <8 60.61 95.74 62.50 95.41
(42.14-77.09) (92.68-97.78) (47.32-75.57) (93.15-96.95)
FOUR <9 51.52 99.29 89.47 94.59
(33.54-69.20) (97.46-99.91) (67.26-97.24) (92.49-96.14)

PPV, positive predictive value; NPV, negative predictive value; GCS, Glassow Coma Scale; GCS-P, Glasgow

Coma Scale-Pupil; FOUR, Full Outline of UnResponsiveness.

scores (Spearman’s rank correlation and 90 days, the GCS-P score showed
coefficient (rs) -0.510 to -0.563, demonstrated acceptable performance with the AUC of
in the supplemental material). For 0.717 and 0.746. (Table 4)

predicting the permanent disability at 30

Table 4 Area under the curve of Glasgow Coma Scale, Glasgow Coma Scale-Pupil, and

Full Outline of UnResponsiveness score for the prognostication of 30-day and 90-day

permanent disability.

30 days 90 days
Coma score

AUC (95% ClI) p-value AUC (95% CI) p-value

GCS score 0.712 <0.001 0.741 <0.001
(0.652-0.773) (0.678-0.804)

GCS-P score 0.717 <0.001 0.746 <0.001
(0.657-0.777) (0.684-0.809)

FOUR score 0.673 <0.001 0.721 <0.001
(0.610-0.736) (0.656-0.786)

Cl, confidence interval; AUC, the area under the curve; GCS, Glasgow Coma Scale; GCS-P, Glasgow Coma

Scale-Pupil; FOUR, Full Outline of UnResponsiveness.
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Figure 1 Receive operating characteristics curve and area under the curve of Glasgow

Coma Scale, Glasgow Coma Scale-Pupil, and Full Outline of UnResponsiveness score for

the prognostication of in-hospital, 30-day, and 90-day mortality.
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Discussion

The GCS, GCS-P, and FOUR scores
have an excellent relationship with the
mortality rate of stroke patients. Median
coma scores of the survival are statistically
significantly higher. If the stroke patient has
GCS>8, GCS-P>8, and FOUR>9 at the ED
arrival, the in-hospital mortality rate would
be very low (negative predictive value of
95.42, 95.41, and 94.59, respectively).
Among the coma scoring systems in the
study, the GCS-P score has the greatest
predictive ability for predicting the in-
hospital, 30, and 90-day mortality rate. This
result is similar to Mader MM’s study'’,
which reported that in aneurysmal
subarachnoid hemorrhage patients, the
GCS-P score is better than the GCS score
for identifying the in-hospital mortality (AUC
0.813 (95% Cl 0.760-0.865) vs AUC 0.803
(95% ClI 0.751-0.855)).

To date, this is the first study that
attempts to compare the GCS-P and FOUR
scores. The GCS-P score showed a higher
performance than the FOUR score.
Although the FOUR score had the least
prognostication in this study, the FOUR
score has been proven to be an effective
prognostic tool in variable neurological
diseases [9]. The remarkable utilization of
the FOUR score for prognostication is the

patients with limitations in scoring the
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verbal response parameter, such as those
with language center lesions or intubation.

The moderate relationship
between the coma scoring systems and
the neurological outcome could result
from the better definite treatment
modality for stroke patients in the present.
If the patients with low consciousness
received thrombolytic therapy, mechanical
thrombectomy, or surgery, they could have
good neurological outcomes in the
long term, as described in the previous
studies'® ", Although the prediction for
permanent disability is acceptable, the
study's findings could be used to discuss
the outcome with the patient and relatives.
Stroke patients with lower coma scores,
especially those who do not get definite
treatment or arrive at the ED late, are more
likely to have a permanent disability when

compared to those with higher scores.

Limitation

The study was conducted in a single
center focused on acute stroke patients in
the emergency department. Therefore, the
generalization of the result is limited. More-
over, the data at 30 and 90 days are from
the telephone follow-up. The accuracy is
lower than the in-person follow-up. And
the cause of the mortality couldn’t be
identified.



Conclusion
The GCS-P score is better than the
GCS and FOUR scores for predicting acute
stroke patients' in-hospital, 30, and 90-day
mortality. The application of the GCS-P
score for the mortality prognostication is
highly reliable, while the forecasting of the

neurological outcome is acceptable.
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Abstract

A Backgrounds

During the coronavirus outbreak situation, cardiopulmonary resuscitation (CPR) has
the potential to cause the spread of the coronavirus from the distribution of droplets,
secretions from the mouth and nose of the patient. We recommended to reduce
the diffusion of aerosols, secretions from the mouth and nose of patients by using a

mechanical ventilator after intubation instead of manual ventilation.

[ Objectives
This research aimed to determine the difference in resuscitation outcomes,
vital signs, and post-resuscitation laboratory results in cardiac arrest patients receiving

mechanical ventilation compared to those receiving manual ventilation.

R Methods

The study period was from 2019-2022. We studied 106 patients who were ventilated
by mechanical ventilation during the coronavirus outbreak (ventilator setup FiO, 1.0,
respiratory rate 10 bpm, low tidal volume) compared to a group of 96 patients receiving

manual ventilation.
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R Results

The researchers conducted an analysis by dividing patients into two groups :
cardiac arrest patients who were ventilated by mechanical ventilation and those who were
ventilated by manual ventilation. We found that the median CPR duration (30.00+10.812
minute, 30.00+11.600 minute, P value 0.458), systolic blood pressure (0.00+52.867 mmHg,
0.00+£57.780 mmHg, P value 0.332), diastolic blood pressure (0.00+£30.981mmHg,
0.00+36.219mmHg, P value 0.293), heart rate (0.00+56.079 beat/minute, 0.00+54.772 beat/
minute, P value 0.806), O, saturation (0.00+46.941%, 0.00+54.772%, P value 0.806) were
no statistical significant difference, and venous blood gas results PVO, (34.00+60.29mmHeg,
23.00+£16.971mmHg, P value 0.319), F’vCO2 (7.810+3.272mmHg, 4.930+9.617mmHg, P value
0.076), lactate (6.760+5.738mmol/L, 5.095+0.784mmol/L, P value 0.884) were no statistical
significant difference. But the researchers found that venous blood gas pH (6.914+0.231,
7.210+0.069, P value 0.047) were statistical significant different. There was no difference
in the results of resuscitation including return of spontaneous circulation (ROSC) odds
ratio(OR) 1.262(95%CI 0.709-2.247, P value = 0.429) and use of blood pressure stimulating
drugs OR 0.870(95%Cl 0.456- 1.660, P value = 0.672).

A Conclusions
Return of spontaneous circulation, there was no difference between patients

receiving mechanical ventilation and manual ventilation.

A Keywords

cardiopulmonary resuscitation (CPR),mechanical ventilation, manual ventilation

32




unin

lugeaniunisalnisseuinvelalsii
1% nsgaeiiuauin (cardiopulmonary
resuscitation, CPR) filentavinlvAnnng
flanszasvesdolalniihia’ mnnsnszas
Yesazo0sHemIAnndIINUINLATILNTBS
fuhe" Ideuuziiiieanaiuidesionis
ARl IYARINTNINITLINEAULLING
UfURnstetindmiuyaainsnenmsunmg®
wunsiiaiestiemelasalutivadldavietas
el wnunshemelalaglifiedy Jagdu
Tuganrunisainisszuinveslalsunlisa
Tsangrvranigaufuiliiadesdienisla

[

aludfnaslaveatiemelaluseninaniseie

A A =

WUALINYNTIY NISA

Q

1% v

ALY UNDAN YN

D

AaANATaINAdNS ST insTHiaSosae
melagnludfdunistismelalaglddedu
Tunmsdeitufudnlunguiinedfaneila
ey 91ngUaedisinnizinlogaidudiun
LmuﬂgﬂLauiiqwawﬂanwmuawiﬁaLm’
W.A.2562- 1.6.2565 \iuteyaihefidiinsi
flasunisvremelalagldiniesienmela
anlugluganisssuinvedlalsunhifannie
$1u9u 106 918 wazgthefiiinnesilangasiu
flgsunsviemelalagldtiodusiui 96 :e
Aumumndeyannuvssdeunasdufinnis
Snwrsewinnistasituiuin fadunsine
UU cross sectional analytic study se8ztIan
ASANYRINS 1.0, 2562- W.A. 2565 Taefnw
muusnssesHadnEnsHuALTw duan
I wazHansIIMIU iR s HuAuTn
Tunduitasiilsfunstremelalneinies

33

Thai Journal of ©mergency Medicinew

Premelasnluifiisuiunguitaeilasunis
Preomelalagleiiodu
IngUIzaIAvaIN1TAnY
1. iefnwnuIeuiisunisilufuin

szinansiiedostiemelesnluifuaznis
FremelalaeldiloTulusyninanisteily
Autwlunguiiaefiinmginlavemsiy

2. iefnwnuIsuiiisudyaodn
(vital signs) szm3en1sTHiaSoadremela
dnludiduaznisdtenislalaeldioduly
sgrinstaeiuAuinlunduiiedianig
Wlangaiu

3. LfiefnwnUIeuiisunanisnsie
MU uRnas (laboratory testing) 5eing
nsléindestrenieladnluifnasnisyaey
melalneldsioTuluszninenisteiiuauin
Tunguifthefifinnginlaveausu

ABn1sAnE
Wususndeyasiniyszileu (medical
records) waz CPR record dadunisdnun
WUU cross sectional analytic study Iuﬁgﬂ’m
Alggunistroiiuduin (CPR) sroznan
AsAnwIGILE WA, 2562- W.A. 2565 lag
Anwnguiithefildsunistiemelalagindes
Premelagnludiflurienisszuinuedalsin
h¥a Tneldp3osaemela Philips U Trilogy
EV300 (n158atainsgaemela FiO, 1.0,
respiratory rate 10 ﬂ%\‘iﬁiamﬁ , tidal volume
tiowiiga Milyiiiunthenvdu) ieufunga
foheilasunstiemelalaglisiodu
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a

AnwinguiUleilasunisdieniela
Tnoipestiomeladnlui@ludianisszuin
vaslalsurhi¥adiuiu 10651y Wisuiungu
Funeiildsunistaemelalaglide Judmou
96 918

WnusinIsAntdanataatasIdnsau
159015 (inclusion criteria)

U3 cardiac arrest fnFuuinisd
WNUNRNLAY sw.mﬁgﬁmawié'?uwi W.A. 2562-
w.e. 2565 Nnse AldFunisiaemelalag
THiedeshemeladnlusifuazdielssums
Hemelalagliiiodu

WUTINISHENBIE18IATEANAIN
153015 (exclusion criteria)

nsueudifienuasuduauysalves
Joyalliieane

inseailotldlunnsise

1. vyszideu (medical records)
Usgnoulufeteyaimluvesihe e o1y
15AUTET1A FYUYIUTN LAZHAANTITNI
WosUfuRnIs

2. CPR record Usznaulumedoya
d1ATEndnansfin dygadn aduludh
vilavagialavigaid nauazvinonisivi
efiteldsy warleseianvedesiunes
Azl

NENAIDEN9
nTAIUIMTIUINA0819TEIUT LA T

ﬁ?L%R}gU P&S (power and sample size

program) Uszwnsiiludasesioiu deya
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wiiatiu Tneunua output W sample size
design WJu independent, prospective,
two proportion, fisher’s exact test WnuAN
Input fA1%uA oi=0.05, power=0.9 8RI1EIU
YUINFIBE19TENINNGN control wongu
treatment =1.0 91NNITNUMIUIIUIILVDY

W Tagn15FAnw

Hong Joon Ahn wazAne
Hadnsvee ventilation TugUae cardiac
arrest Ima@dmaﬁwéﬁaq adequate ventilation
17?& tidal volume Lag peak airway pressure
w1 17% Tufthedldsunsdiemelalae
T#5leTuuas 85% lufthedldsunistiemels
Tneldin3ostroneladnlulid sy
Amun p0 AednInisiinwmnnisailungy
control = 0.17, pl ﬁaﬁmi’lﬂ’liLﬁmLW;ﬂ']iﬁﬁ
lungu treatment =0.85, m Aogn31dILTLIA
F18E195ENIN9NGY control #BNAY treatment
=1.0 ¥N18A1NT1 ORTIEU 1:1 Arudala
sample size ﬂ?ju treatment 12 519 LLazﬂEjaJ
control 12 519

nsAATIEVideya

'
(% £

1. Yoyanaly lawn e o1e lsa

Y

Us29767 T uTn LazNanIIan19nes
UURN1S Amseileeleada Chi-square test
dmsulUSuuliieu categorical variable
F¥NINERINGULAE Mann Whitney U test
d1usuiUseuneudsegau continuous
variable 5¥1319@0INGY

2. mMawSsuiisumsiuuTnsgwing
nslfiasestiemeladelusAtunstemela
Tneldodulunsdieituduin (CPr) Tundu
fuaeiifinnyinlangaiuinsesilngldaia



multiple logistic regression analysis

238553u WU
'3%’85&4’mmsaqﬁaﬁaﬁisﬂmm%’a
AUUIATF1UNTUHURIUITETITUNTINY
Tunywd dUnuAMENIIUNITITETITN
nITedinuEsITNgUTImIngs Yy ST
NIENTNASITUAY 1aviilATanITIde ST-
PHO2022-053

NaNISANEN

nsAnwilAveyaguiedidunus
202 579 WunrAviedesay 70.3 ineAnds
Jegay 29.7 gnihdlay EMS Sewar 70.8
wneafosaz 29.2 1UufUae witness arrest
@wuiiiugae cardiac arrest luviuil) Sewaz
70.3 non witness arrest (laififwuiiugUae
cardiac arrest luviufinselinsiuiian)
Soway 29.7 laginitial rhythm Ju asystole
Jowar 49.5 PEA 3owaz 41.1 VF Sovaz 6.4
VT Soeaz2 muadiu awnves cardiac arrest
WUILAARIN myocardial infarction Sovay
33.7 hypoxia3agay 27.2 hypovolemia
Jovay 18.8 hydrogenion (acidosis) So8ay
13.4 uag hyperkalemiatlagpulmonary
embolism 5088y 3 MINAIRU HAGNENTS
CPR wuigUag ROSC Faeay 36.1 dead

Yoy 62.9 (Fam319dt 1)
AdelavinnslinseilagudaUiseen
uaesnduieguaeilongasudilaiunis
Fremelalaeinissdismeladaludfitunis
dremelalagliiou wui szpgnainaun
#ala (30.00+10.812 W19, 30.00+11.600 U1,
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P value 0.458), Arnunulafinsystolic
(0.00+£52.867 mmHg, 0.00+57.780 mmHg,
P value 0.332), aaunulasindiastolic
(0.00+30.981mmHg, 0.00+36.219mmHg,
P value 0.293), en51n19LAUVD AR
(0.00£56.079 A%a/u1il, 0.00+54.772
ayunit, P value 0.806), Amnududuves
ponTLaululaen (0.00+46.941%, 0.00+
48.134%, P value 0.448), HaN1TILATIZRAY
lwdon PvO, (34.00£60.29mmHg, 23.00+
16.971mmHg, P value 0.319), PvCO, (7.810+
3.272mmHg, 4.930+9.617mmHg, P value
0.076), lactate (6.760+5.738mmol/L,
5.095+0.784mmol/L, P value 0.884) 3l
AMULANANAUDE NN T EIAYNIIEDRA WA
WUI1 pH (6.914+0.231, 7.210+0.069,
P value 0.047) finnuunnsiNeE1iitudAgy
N9adR (K519 2) Tnelaifeuumnsinaiy
maamaé’wémsﬁ%wﬁq return of spontaneous
circulation (ROSC) odds ratio(OR) 1.262
(95%Cl 0.709-2.247, P value = 0.429) uay
n15ldenseAuAIUAY OR 0.870 (95%Cl
0.456-1.660, P value = 0.672) (f1915747 3)

afUTENaNITANEN

AsAne3deiideuiivunadnsly
Fheilangaduitldsunisdienelalag
isostemelasalusiRtunistemelalagld
flolu lumsfinuinuiwadnsndn fio ROSC
: return of spontaneous circulation (mazﬁ
¥sumsiuAudn ui Uiy 10uTnau)
lsumnssdussaringgihedta 2 nqu aenndas
AUNUIBVDS Tangpaisarn, T kazAy (2023)"
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LATHARNGTDY MUTYFIU 388281015 CPR

NamsiAsIERRnluden’ PvO, PVCO,
saenadwiE iy adn mnuduladin
systolic AuAUlain diastolic 9MTINTLAU
Ypanla AudnTuveseandauludon Lay
n1sldenszAuAuiu luans1eiusendng
fraeits 2 nauduiiu fduannsnoduse
IFnmsimunLLIMINSTEHUALEN (CPR)
U UIARNAIHLUAUENIUATAINTILUINYD
Telsthh%a awnsalinsdremelalaeiaies
dr8unelaonluld unun1sdtenielaleg
Tiledu osaniiuszandanlauansieiu
AOARADINUNUITEUDY Tangpaisarn, T Uag
Aoz (2023) Wietloafunisunsnszaneves
Wolsaszuumaiumelasug wazansiuiu
aufisostunsomsmelalaglitotu sening
CPR® Fadonndasfuiuddoves Jamshed
wazAny (2020) duilegiuiinisyieniels
Tnawp3asremeladmlu® anunsaviliie
adequate ventilation (Vt and Ppeak levels)
lafsgninanisnawinimila’ dennasenuay
799U Ahn uazAnug (2015)
msfnyIfeiiaemlangaduiilasy
n1stemelalaeindestienieladnluds
Tneldiadesdenela Philips U Trilogy
FV300 1¥n1sdapiostiomelaniuuuania
U URNM T TIndmIuyAaINTIINIshnng
Turreanunsallalsunlasa vesnuenssuns
UINIFIUNITIETI0 durnuwnndlsniale
uwistsemelnglunssususgudud® ity
mssaadestemglailiviiowma R
analinadnsiunsHuALTnLazNadNEa LY
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Fududoiaveuuzly
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aold wazdanuisathlu@nwineianadns nauszlovuiiudoau
lugUrevilangawuuenlsmenuia (out of ATeilsifinaUsslomiviudon
hospital cardiac arrest) 1¢t
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wnun1sleelalagldistuiieandiuiu
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a v PR A Yo ' A | ) wa A ) v A v
M58 1uanstayarUieilasunshemelalaanseshemelagnludfiieuiunquiUleila
Sunsvremelalagleiiadu

nsyaevglales  asyaennelalagly

Sasdaemela fatu NN P value
SaluiiA(n=106) ) G
gender 0.647
male 76(71.7) 66(68.8) 142(70.3)
female 30(28.3) 30(31.2) 60(29.7)
mode 0.747
EMS 74(69.8) 69(71.9) 143(70.8)
byself 32(30.2) 27(28.1) 59(29.2)
initial rhythm 0.412
asystole 52(49.1) 48(50) 100(49.5)
PEA 45(42.5) 38(39.6) 83(41.1)
VF 8(7.5) 5(5.2) 13(6.4)
VT 1(0.9) 3(3.1) 4(2.0)
no data 0(0) 2(2.1) 2(1.0)
witness/non 0.444
witness arrest T7(72.6) 65(67.7) 142(70.3)
non Witness arrest 29(27.4) 31(32.3) 60(29.7)
cause of arrest 0.332
hydrogen ion 18(17.0) 9(9.4) 27(13.4)
hyperkalemia 4(3.8) 2(2.1) 6(3)
hypovolemia 22(20.8) 16(16.7) 38(18.8)
hypoxia 27(25.5) 28(29.2) 55(27.2)
myocardial infarction 33(31.1) 35(36.5) 68(33.7)
pulmonaryembolism 2(1.9) 4(4.2) 6(3)
no data 0(0) 2(2.1) 2(1)
disposition 0.240
dead 70(66.0) 57(59.4) 127(62.9)
ROSC 36(34.0) 37(38.5) 73(36.1)
no data 0(0) 2(2.1) 2(1)
inotropic drug 0.281
yes 27(55.1) 79(51.6) 106(52.5)
no 22(44.9) 74(48.4) 96(47.5)
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M58 2 wansdeyadienlasunstiemelalaenseshemeladaludfiieuiunguiiae

Plasunistremelalegltiaidy

nsyaevnelalaglddiatu

nsyaenglalagLAsaedae

meladnlusia (n=106) (n=96)

age (year) 58.50+21.106 58.00+23.884 0.662
time from arrest onset 30.00+24.284 22.50+21.991 0.698
(minute)

duration of CPR(minute) 30.00+10.812 30.00+11.600 0.458
SBP(mmHg) 0.00+£52.867 0.00+£57.780 0.332
DBP(mmHg) 0.00+30.981 0.00+36.219 0.293
HR(bpm) 0.00+56.079 0.00+£54.772 0.806
O sat 0.00+46.941 0.00+48.134 0.448
pH(VBG) 6.914+0.231 7.210+0.069 0.047
PvO (%) 34.00+60.29 23.00+16.971 0.319
PVCOZ(%) 7.810+£3.272 4.930+9.617 0.076
lactate(mmol/L) 6.760+5.738 5.095+0.784 0.884

a PR A Yo ' A | ) wa a ) A ~
M13199 3 wansraveleiilasunshiemelalaensesgiemelasnludfiie uiunguded
Tasunistemelalegldiadu

QOutcome OR 95%interval P value
ROSC 1.262 0.709-2.247 0.429
inotropic drug 0.870 0.456-1.660 0.672
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Abstract

A Background

Sepsis and septic shock stand as a preeminent medical emergency, wherein prompt
and accurate initial interventions within the critical early hours have demonstrated
potential for enhancing patient outcomes. The Hour-1 Bundle has garnered endorsement
within the recent iteration of the Surviving Sepsis Campaign. However, no statistical
evidence regarding the mortality rate of patients when using Hour-1 Bundle for treating

sepsis.

Y Objectives
A comparative analysis of 28-day mortality among patients diagnosed with septic
shock admitted to the emergency department of Rajavithi hospital: A study of the Hour-1

Bundle care versus usual care cohorts.
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A Methods
A retrospective observational cohort study of septic patients from January to
December 2018 for usual care, and from January to December 2022 for patients managed

in accordance with the Hour-1 bundle protocol.

R Results

Enroll 300 patients who diagnosed sepsis shock categorized into two distinct groups:
the Hour-1 bundle group (N=149) and the usual care group (N=151). The 28-day mortality
is 97 out of 151 patients (64.23%) within the usual care group, and 70 out of 149 patients
(46.62%) within the Hour-1 bundle group (P=0.003; OR 2.03; 95%Cl| 1.28 - 3.22).
An expeditious resolution of shock within the initial hour of admission was notable in the
Hour-1 bundle group with 119 out of 149 patients (79.86%) in contrast, the usual care
group saw 25 out of 151 patients (16.56%) achieving such prompt resolution (P<0.001 ; OR
19.99 ; 95%Cl 11.11 - 35.95).

A conclusion
The implementation of the Hour-1 bundle protocol in septic shock patients
demonstrated a discernible enhancement in the rates of 28-day mortality as well as

success shock resuscitation within the initial hour.

A Keywords

Sepsis, Septic shock, Surviving sepsis campaign, Hour-1 bundle, Mortality
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A5l 1 WSsuifieudnvasnsmenimuasneedtinvesitiedenmnivindenlisunmsinw

wuuneuntuazgtedlasunisinwniu Hour - 1 bundle (N=300)

» ASSNBIMUUABUREY  N155AIATU Hour - 1 bundle
anwusUssuIng . . p-value
(auu=151) (AMuUU=149)
ang @) 63.26 + 17.50 65.31 + 15.64 0.29
WA (UL, %) 0.82
B¢ 72 (47.68) 73 (48.99)
N 79 (52.32) 76 (51.01)
ANTULIIVLIA
*APACHE I 19.69 + 6.85 19.29 £ 7.74 0.63
#SOFA Score 9.19 + 4.08 8.35 + 4.20 0.08
T5A32u (31U, %)
laiflsmsan 5(3.31) 7 (4.69) 0.54
T5ALUININU 33 (21.85) 35 (23.49) 0.74
lsanudulaiings 57 (37.75) 68 (45.64) 0.17
Tsaluiuluidenas 49 (32.45) 55 (36.91) 0.42
lsaraenideniala 11 (7.28) 22 (14.77) 0.04
Tsalaedess 19 (12.58) 14.(9.40) 0.38
15AuzISe 45 (29.80) 39 (26.17) 0.48
FATaz s 17 (11.26) 17 (11.41) 0.97
szuuiiiinnsande
ssuumaiumngla 60 (39.74) 61 (40.93) 0.83
FEUUNNLAUDINNT 14.(9.27) 19 (12.75) 0.34
srvumahulaanie 22 (14.57) 28 (18.80) 0.33
ssuliiiuasiioideseu 17 (11.26) 11 (7.38) 0.25
Anioludeios 20 (13.25) 16 (10.74) 0.50
Avindeuuaiideluladin 8 (5.30) 7 (4.70) 0.81
FTUVUTEANLAL LD 1(0.67) 1(0.67) 0.99
linshuuvasiifnde 9 (5.96) 6 (4.03) 0.44
Audulain (mean+/-SD)
AnuRulainysiladum 75.81 + 10.60 75.61 + 11.20 0.87
Apnusilafinids 56.10 + 8.17 56.39 = 8.10 0.76
AFSuuaAANELFY (mmol/L) 4.20; 4.50 4.60; 5.95 0.23
mstdnuanwvidnnelu 2 Hala 28 (18.54) 34 (22.82) 0.36
@, %)

* Acute physiology and chronic health evaluation I, # Sequential organ failure assessment
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SnsnsdeTing 28 Tu (Aw) 97 70 0.003 | 2.03(1.28 -3.22)
AN NEdenaely 25 119 <0.001 | 0.005 (0.03 - 0.09)
seazan 1 939 (AL)
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izasnmﬁ%’ﬂméfﬂuﬁmgﬂ@u 360; 360 300; 270 0.02%
(w9)
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(1)

* @ff Mann-Whitney U test
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p=0.01, OR 0.21[0.06 to 0.79]) \ileUsziiiu
AINUFULIININ APACHE Il score wag SOFA
score nungufsenTindnzuuuisaessiing,
AldedInegaildedrdgynieada (APACHE Il
15.72+6.14 vs 23.31+7.40, p<0.001, mean
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mssginefiinmedonmgivinide
lngldnslienufdug uasensequaudy
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Abstract

We encountered a man in his 70’s with end-stage renal disease (ESRD) who
experienced a persistent hiccup. The hiccup was unresponsive to various standard
medications, including metoclopramide, chlorpromazine, baclofen, and phenytoin. The
patient developed dyspnea due to severe lactic acidosis 7 hours later. After ruling out
possible causes of the persistent hiccups and lactic acidosis, a toxicologist discovered that
the patient had taken four star fruits 4 hours before the onset of the symptoms.

Key word: Star Fruits, End-Stage Renal Disease Patient, Persistent Hiccups



Introduction

It has long been known that star fruit
(Averrhoa carambola) causes neurological
symptoms ranging from insomnia to hiccups
and psychomotor agitation.' Death was also
reported in chronic kidney disease (CKD)
patients due to inappropriate dialysis.'

Caramboxin, a phenylalanine-like
molecule that causes intoxication, was
discovered in 2013 by Garcia-Cairasco N
et al.” Another active compound found in
star fruit is oxalic acid, known to be renal
toxic. It has been linked to the previously
unknown mechanism of lactic acidosis as.”
In this case report, we would like to present
a rare case of an end stage renal disease
(ESRD) patient who consumed star fruits,
which resulted in persistent hiccups and
severe lactic acidosis, causing him to be

hospitalized for 17 days.

Case presentation

We encountered a man in his 70s
with known ESRD. His last hemodialysis (HD)
session was two days prior to his arrival. His
baseline blood urea nitrogen (BUN) after
HD session was 28.2 mg/dL. He usually
restricted his oral fluid intake (600 milliliters/
day). He also had hypertension, type 2
diabetes mellitus, dyslipidemia, benign
prostatic hyperplasia, and gout. His
current medication includes allopurinol,

clopidogrel, atorvastatin, ferrous fumarate,
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folic acid, sodium bicarbonate, simethicone,
a supplement of amino acids (Amiyu
granule), omeprazole, and gemigliptin.

He came to our emergency department
(ED) with persistent hiccups, which continued
for 4 hours. He also had an episode of
vomiting, but no diarrhea, no fever, and no
other abnormal symptoms. At the ED,
we sequentially treated the hiccups by
administrating; 1) Metoclopramide 10 mg
intravenously (IV), 2) Baclofen (10) 1 tab
per oral (PO), 3) Ondansetron 8 mg IV,
4) Chlorpromazine (25) 1 tab PO, 5) Diazepam
2.5 mg IV, 6) Sugar 1 tablespoon PO,
6) Retain nasogastric tube, 7) Carotid
massage, and 8) Phenytoin 1000 mg IV in
30 minutes. (Table 1)

Despite various managements, the
hiccup had been persisted, and 3 hours
after the phenytoin administration, the
patient developed dyspnea. He breathed
deeply and rapidly. His respiratory rate was
32 times per minute. The pulse oximetry
was 100%.

Investigation

His complete blood count revealed
leukocytosis, with white blood cell counts
of 18,080 cells/mm?’ (Neutrophil, 87.5%;
Lymphocyte, 7.1%). Point of care arterial
blood gas (ABG) analysis on room air
revealed a pH of 7.13; PaCO2, 36 mmHyg;
PaOz, 60 mmHg; HCOS, 12 mmol/L; Glucose,
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Table 1 Timelines of the event and initial

treatment

Time Drugs and Dosage

4.00 pm. | Take 4 star fruits

8.00 pm. | Hiccup starts

1.05 am. | Metoclopramide 5 mg IV

1.45 am. | Omeprazole 40 mg IV

2.15 am. | Baclofen 10 mg PO

3.25 am. | Chlorpromazine (25) 1 tab PO

4.00 am. | Ondansetron 8 mg IV

7.15am. | Diazepam 2.5 mg IV

7.30 am. | Sugar 1 tablespoon PO

7.45 am. | Retain nasogastric tube

8.00 am. | Carotid massage

8.15 am. | Phenytoin 1000 mg + 0.9%NaCl
100 ml IV in 30 minutes

11.00 am. | Patient developed dyspnea with
metabolic acidosis

178 mg/dL; and lactate level of 127.7 mg/dL.
Blood urea nitrogen (BUN), 36.5 mg/dL;
creatinine, 7.53 mg/dL; Na, 142 mEg/L; K,
5.1 mEg/L; HCO,, 11 mEg/L CL, 94.0 mEq/L.
His chest X-ray was unremarkable, and the
abdomen film revealed no signs of bowel
obstruction. His initial electrocardiogram
revealed a normal sinus rhythm with a rate
of 93 beats per minute, a normal axis, and

no sign of cardiac ischemia.

62

Treatment

After seeing the ABG results, we
intubated the patient for ventilatory
support (ventilator setting was pressure
control ventilation mode, inspiration pres-
sure 16 cmHZO, PEEP 5 cmHZO, FiO2 0.4,
respiratory rate 16 breaths per minute,
inspiratory time 1.2 seconds). However, the
patient developed even more dyspnea
Emergency physicians tried to differentiate
the causes of the wide anion-gap metabolic
acidosis. However, there were no explainable
causes, e.g., infection, history of drug or
alcohol overdose, severe hypoxemia,
severe anemia, or hypotension/shock. In
the absence of a specific cause of lactic
acidosis, we sought advice from a toxicologist
to determine whether the multiple drugs
we had administered could be a cause of
lactic acidosis. The toxicologist eventually
discovered that the patient had been
taking 4 star fruits (Figure 1) 4 hours before
the onset of the symptoms. Therefore,
toxins from star fruits were the most likely
cause of both persistent hiccups (caramboxin)

and lactic acidosis (oxalate).

Outcome and follow-up
The patient was admitted to the
intensive care unit (ICU) and was treated
with continuous renal replacement therapy

(CRRT) for eliminating caramboxin and
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oxalate,”” and for lactic clearance.®” The
patient’s lactic acidosis was resolved
within the first 24 hours after CRRT.
However, the hiccups were over 48 hours
later. Overall, the CRRT was continued for
72 hours. The laboratory trends are shown
(Table 2). However, following the intuba-
tion, he developed ventilator-associated

pneumonia four days later. Unfortunately,

he had difficulty weaning from the ventilator
due to a lack of coughing effort and excessive

Figure 1 Star fruits
secretions. He was admitted to the hospital

Table 2 Comparison of laboratory parameters at baseline vs. when the patient was having

worsening dyspnea and when the patient was recovered from hiccups and lactic acidosis

Baseline (at ED) Clinical worsening After CRRT
1.00 am. 11.00 am. (72 hours later)

BS (mg/dL) 158 273 198
BUN (mg/dL) 30.2 36.5 51.2
Creatinine (mg/dL) 7.03 7.53 377
Bicarbonate (mEg/L) 23.1 11.0 233
Serum ketone (mmol/L) = 0.37 -

Anion gap (mEg/L) 23 37 14.7
Measured serum = 318 =

osmole (mmol/L)

Calculated serum

2(140) + 30.2/2.8 +

2(142) + 36.5/2.8 +

2(139) + 51.2/2.8 +

osmole (mmol/L) 158/18 = 300 273/18 = 312 198/18 = 307
Osmolar gap (mmol/L) NA 6 NA
Lactate (mg/dL) = 127.7 15.1
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for a total of 17 days before being discharged
home safely. Health education on foods
and nutrition was intensively given to him

and his caregiver.

Discussion

This was a report of a 74-year-old
man with ESRD who experienced persistent
hiccups after taking 4 star fruits. During his
ED treatment, he became dyspnea due to
severe lactic acidosis.

Several cases of star fruit ingestion
from prior literature addressed its neurotoxin
and nephrotoxin.’ The two main substances
that cause the symptoms are caramboxin
and oxalate. Caramboxin is a nonpeptide
amino acid, phenylalanine-like molecule
that affects the GABAergic system through
a glutamatergic ionotropic molecular
action.” It is usually cleared via renal
excretion. Therefore, patients with renal
failure may develop seizures, hiccups,
confusion, coma, and even death due to
inadequate clearance of the toxin."

Star fruit is also a source of high-level
oxalate, explaining the gastrointestinal
symptoms that patients usually complain
about. The described mechanism was a
direct corrosive injury of oxalate, which
was accumulated in the digestive tracts.
Furthermore, a nephropathy caused by
oxalate occurs a few hours later."" The

mechanism by which tubular damage
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occurs, is the obstruction of renal tubules
by crystals of oxalate, as well as an apoptosis
of renal tubular epithelial cells.””

In this case report, not only did the
patient have neurotoxic symptoms, but
they also presented with severe lactic
acidosis. Lactic acidosis was reported in a
case of oxalic acid ingestion.” Thus, it may
cause lactic acidosis in our patient.” Even
though the patient had a prior regular
hemodialysis session, after the star fruit
ingestion, he became unwell and did not
go for the hemodialysis. However, without
a clear pathophysiology of lactic acidosis
from star fruits, the other possible cause
was propylene glycol toxicity. Since it was
the solvent of phenytoin that was given to
the patient to treat his persistent hiccups.
There was a case report which showed that
even a regular dose of phenytoin can cause
lactic acidosis in a patient with ESRD."
However, the onset of severe lactic acidosis
in our patient was quite early compared
with the other case report of lactic acidosis
from propylene glycol, which was 12-24
hours after the infusion."*"

In conclusion, persistent hiccups in
this patient were caused by a neurotoxin
in star fruits; however, for lactic acidosis,
differential causes might be either star fruits
(oxalate) or propylene glycol, a solvent of
phenytoin. Physicians should keep in mind

that when treating a patient who has star



fruit toxicity, any drugs with propylene
glycol should be avoided if possible.

Learning point/Take home massage

Star fruit should be strictly avoided
in CKD patients.

« Star fruit can cause severe
neurotoxicity and nephrotoxicity in CKD
patients.

 Star fruit may cause severe lactic

acidosis in CKD patients.
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