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Recently, anincreasing trend of using black tea(Kahwa)in many diseases has been noticed due
toits numerous health benefits with less to no side effects and easy availability. Objectives: To
describe the clinical characteristics, management practices, and short-term outcomes of
patients with acute benzodiazepine overdose who received Kahwa as part of supportive care.
Methods: This retrospective descriptive study was conducted at the National Poison Control
Center, Jinnah Postgraduate Medical Center, Karachi. Patientsaged 13-70 years with confirmed
acute benzodiazepine overdose were included using a non-probability consecutive sampling
technique. All patients received standard supportive care plus enteral feeding of Kahwa via
nasogastric tube (NG). Data were analyzed using IBM-SPSS version 26.0, and significance was
set at p<0.05. Results: A total of 200 patients with acute benzodiazepine overdose were
analyzed. There were 50.5% patients who were male, with an overall median age of 24 years(IQR:
20-38). In most cases, 75.5% presented within two hours of ingestion, and 81.5% had taken ten
or fewer tablets. Hypertension and diabetes were present in 4.5% and 4.0% of patients,
respectively. The most common presenting features were altered consciousness (25.0%) and
non-reactive pupils (27.5%). Intubation was required in 2 patients (1.0%), and flumazenil was
given to 3 (1.5%). Conclusions: This study documents current clinical practice in managing
benzodiazepine overdose, including adjunctive Kahwa administration. The results are
descriptive and do not indicate the therapeutic effect of Kahwa specifically, as no causal
interpretationispossible.

INTRODUCTION

Data from the developed world have highlighted an
increased ratio of deaths in the last two decades due to
benzodiazepine (BZD) overdose [1, 2]. A study involving 38
states of the US documented a drastic increase of over
500% in mortality secondary to BZD overdose, in just a
duration of one year (2019 to 2020) [1]. Benzodiazepine
overdose, most commonly involving agents such as
diazepam, lorazepam, clonazepam, or alprazolam, typically
causes central nervous system depression manifesting as
drowsiness, ataxia, confusion, and, in severe cases,
respiratory depression or coma[1, 2]. To date, flumazenil

has been the mainstay antidote of BZD overdose as it
antagonizes BZD activity by binding competitively to the
extracellular surface of GABAA receptors [3]. However,
Flumazenil should not be used reqularly in cases of mixed
overdose, prolonged QRS interval, epilepsy, and BZD
tolerance, which warrant the trials of better and safer
alternatives. Recently, an increasing trend of using black
tea (also known as Kahwa) in many diseases has been
noticed due to its numerous health benefits with less to no
side effects and easy availability [4-6]. According to a
recent report, 75-78% of the total worldwide tea
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production and consumption is of black tea [7, 8]. It is
predominantly consumed in Western and Asian countries
while various constituents such as flavonoids (catechins,
TFs and TRs), methylxanthines (caffeine), phenolic acids
(CGA, CA, GA and cauramic acid), lipids, proteins, B-
carotene, amino acids (theanine), carbohydrates, volatile
compounds-fluoride, folate and traces of vitamins C, K, A
are available [8-10]. There have been a few reports
highlighting the cytoprotective and anti-apoptotic effects
of polyphenols, whichare foundinblacktea[11,12]. Itisalso
known to have been beneficial in the prevention and
treatment of hypercholesterolemia and heart disease[10].
Taking all these mechanisms of action and benefits into
account, black tea usage in cases of acute BZD overdose is
intrial phases. There are no side effects of using Kahwa.
While black tea (Kahwa) has demonstrated cytoprotective
and anti-apoptotic effects in preliminary studies, its
potential role in the supportive management of acute BZD
overdose remains largely unexplored. Limited evidence
exists on its safety, efficacy, and impact on short-term
clinical outcomes in this context. Therefore, this study
aims to describe the clinical characteristics, management
practices, and short-term outcomes of patients withacute
benzodiazepine overdose who received Kahwa as part of
supportive care.

METHODS

Thisretrospective descriptive study was based onareview
of patient medical records, Emergency Department case
files, and hospital admission registers maintained at the
National Poison Control Center, Jinnah Postgraduate
Medical Center (JPMC) Karachi, Pakistan. The study
analyzed data collected between August 2023 to April
2024. Approval was obtained from the Institutional Review
Board of Jinnah Postgraduate Medical Center (JPMC)
(letter no. F.2-81/2023-GENL/98/JPMC). All data were
obtained exclusively from existing hospital
documentation, including Emergency Department triage
sheets, physician admission notes, nursing charts,
toxicology assessment forms, medication administration
records, and laboratory reports maintained in the medical
files of each patient at the National Poison Control Center,
JPMC. No new datawere collected directly from patients or
attendants, consistent with the retrospective nature of the
study. The Poison Control Center is a tertiary care facility
specializing in the management of acute toxicological
emergencies, serving a diverse population from urban and
semi-urban areas of Karachiand neighbouring districts. As
this was a retrospective review of existing clinical records
with no direct patient interaction, the requirement for
informed consent was waived by the IRB, in accordance
with institutional policy and relevant national ethical
guidelines. The sample size of 200 patients represented all
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eligible cases of acute benzodiazepine overdose admitted
during the study period. As this was a retrospective
descriptive study, no prospective sample size calculation
was performed. However, this sample provided sufficient
precision to describe key clinical patterns and allowed
post-hoc verification showing >80% statistical power for
detecting medium effect sizes(Cohen'sd = 0.4)at a=0.05,
using G*Power sample size calculator. Inclusion criteria
were patients of either gender, aged 13 to 70 years, and a
clinical history consistent with acute benzodiazepine
ingestion, confirmed either by self-report, reliable
informant history, or supporting laboratory findings where
available. Patients were excluded if they had a pre-existing
diagnosis of neurodegenerative or age-related brain
diseases (such as Alzheimer's or Parkinson's disease),
known malignancies, chronic systemic illnesses (such as
chronic liver, kidney, or heart disease), genetically
determined disorders, or any documented familial
diseases that could confound neurological assessment or
recovery patterns. Cases involving polypharmacy overdose
where other central nervous system depressants or
stimulants were involved were also excluded to ensure
study homogeneity. A non-probability consecutive
sampling technique was employed. All eligible patient
records meeting the predefined criteria within the study
window were included. Clinical details at presentation were
recorded, including the duration since time of overdose (in
hours), quantity of pills ingested, and presenting
complaints (such as altered consciousness, respiratory
depression, or seizures). The presence of any positive
danger signs, such as unresponsiveness, respiratory
failure, or shock, was specifically noted. The Glasgow Coma
Scale (GCS) score at admission was documented, along
with an assessment of vital stability upon arrival (including
blood pressure, heart rate, and respiratoryrate)[13]. As per
the clinical protocolsat the Poison Control Center, patients
diagnosed with acute benzodiazepine overdose received
standard supportive care, which included airway
protection, monitoring of vital signs, intravenous fluids as
necessary, and the administration of activated charcoal
where indicated. The diagnosis of acute benzodiazepine
overdose was established based on a combination of
clinical history, presentation, and, where available,
toxicological confirmation. In most cases, ingestion was
confirmed through patient self-report or reliable informant
history, supported by circumstantial evidence such as
empty medication strips or prescription records.
Laboratory confirmation of benzodiazepine ingestion was
available for 62 (31.0%) patients, performed using urine
immunoassay screening at the JPMC toxicology
laboratory. The remaining cases were classified as
clinically consistent with benzodiazepine overdose based
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on characteristic symptoms (e.g., CNS depression,
hyporeflexia, slurred speech) and exclusion of other
toxicological causes. Inadditionto standard management,
patients received Kahwa administered enterally via
nasogastric tube (NG) as part of the supportive treatment
regimen. Kahwa was prepared according to a standardized
in-hospital recipe traditionally used at the center as a
stimulant beverage. The preparation consisted of green
tea leaves (Camellia sinensis, approximately 2-3 g per 150
mL serving)brewed in hot water(90-95 °C)for 5-7 minutes,
with optional additions of cardamom pods (1-2) and
cinnamon (a small stick) for flavor. No sugar or milk was
added. Each serving contained an estimated caffeine
content of 25-35 mg per cup, comparable to mild green tea
[14]. Patients were given Kahwa orally once they were
clinically stable and able to swallow safely, typically one to
two cups within the first 6 hours of admission. All patients
received standard supportive management according to
institutional protocols. Airway protection and gastric
decontamination were prioritized upon arrival. Activated
charcoal (50 g single dose) was administered via
nasogastric (NG) tube in patients presenting within two
hours of ingestion, provided they had anintact or protected
airway and no contraindications such as altered mental
status without intubation [15]. Patients who were fully
conscious and able to swallow safely received charcoal
orally (PO) instead. The timing and route of administration
were documented in clinical charts. Activated charcoal
was notgivenbeyondtwo hours post-ingestion. Supportive
care also included intravenous fluids, monitoring of vital
signs, and oxygen supplementation when indicated. No
gastric lavage or additional pharmacologic interventions
were routinely performed other than flumazenil in selected
cases. Flumazenil was administered only in selected cases
presenting with marked central nervous system
depression (GCS < 8) or respiratory compromise, in
accordance with institutional toxicology protocols. It was
avoided in patients with a history of chronic
benzodiazepine use, seizure disorder, or suspected mixed-
drug ingestion. Administration was carried out before any
adjunctive therapy, including Kahwa, to ensure standard
care was not delayed. In all cases, Kahwa was administered
only after airway stabilization and completion of essential
interventions, including gastric decontamination and,
where indicated, flumazenil administration. The total
duration of hospital stay (in days) and the final clinical
outcome were recorded. The study did not assess the
safety or efficacy of Kahwa as a pharmacological
intervention. All patients received standard supportive
care, and Kahwa was administered as a traditional
institutional adjunct. No causal inference or
pharmacodynamic interaction analysis was undertaken
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due to the retrospective, descriptive design. A special
proforma was designed to record all relevant study data.
Data analysis was performed using IBM-SPSS Statistics,
version 26.0. Normality of quantitative variables was
assessed using the Shapiro-Wilk test, and homogeneity of
variances was evaluated using Levene's test. For normally
distributed variables with equal variances, the
independent t-test or one-way ANOVA was applied as
appropriate. When assumptions were not met, the
Mann-Whitney U or Kruskal-Wallis tests were used. Effect
sizes (Cohen's d for t-tests and n? for ANOVA) were
calculated and interpreted qualitatively as small (<0.2),
medium (0.2-0.5), or large (>0.5). A Bonferroni correction
was used to adjust for multiple comparisons due to its
conservative control of type-l error for small subgroup
analyses. P-value<0.05was taken as significant.

RESULTS

Out of these, 101(50.5%) were male, and 99 (49.5%) were
female, indicating a nearly equal gender distribution. The
median age of the study population was 24.0 years ([I0R:
20.0-38.0years), with the youngest patient aged 13 and the
oldest 70 years. About comorbidities, hypertension was
present in 9 (4.5%) and diabetes mellitus in 8 (4.0%)
patients. There were 151 (75.5%) presented within two
hours of benzodiazepine ingestion. The median duration
since overdose was 2.0 hours(IQR: 2.0-2.0), ranging from 1
to 72 hours. There were 163 (81.5%) patients who reported
ingestion of ten or fewer tablets, with a median pill quantity
of 10(IQR: 10-10), while 37(18.5%) had consumed more than
ten tablets. The number of pills ingested ranged from 3 to
50. The Glasgow Coma Scale(GCS)at presentation was less
than12in34(17.0%)patients(Table1).

Table 1: Demographic and Clinical Characteristics of Patients
(n=200)

Characteristics Frequency (%)
Male 101(50.5%)
Gender

Female 99(49.5%)
13-20 58(29.0%)

21-30 71(35.5%)

- 34(17.0%

Age Groups(Years) 3140 ( )
41-50 12(6.0%)

51-60 15(7.5%)

61-70 10(5.0%)

Hypertension 9(4.5%)

Comorbidities - -

Diabetes Mellitus 8(4.0%)

Drug Addict - 8(4.0%)
Duration Since Time of <2 151(75.5%)
Overdose (Hours) 52 49(24.5%)
Quantity of <10 163(81.5%)
Benzodiazepine Pills ~10 37(18.5%)
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Glasgow Coma Scale <12 34(17.0%)
>12 166(83.0%)

Vitally Stable at the Time Yes 147(73.5%)
of Reception No 53(26.5%)

Among danger signs, the most common finding was the
presence of mid-dilated, non-reactive pupils, observed in
55 (27.5%) cases. Regarding presenting complaints,
altered level of consciousness was the most frequent,
reported in 50(25.0%) patients, followed by disorientation
orconfusionin36(18.0%), vomitingin 34(17.0%), and stupor
inanother 34(17.0%). A detailed breakdown of danger signs
andclinical presentationsisdepicted(Figure1).

Epigastric or abdominal pain [l 3 (1.5%)
Diarrhea [l 3 (1.5%)
Drowsiness [l 4 (2.0%)
Lacrimation —___ | 7(3.5%)
Hypotension NN 20 (10.0%)
Difficulty in breathing NN 25 (12.5%)
Stupor I 34 (17.0%)
Vomiting 34 (17.0%)
Disorientation/confusion N 36 (18.0%)
Altered level of consciousness 50 (25.0%)
Mild dilated non-reactive pupils I 55 (27.5%)

0 10 20 30 40 50 60
Frequency (%)

Figure 1: Frequency of Danger Signs and Presenting
Complaints/Features(n=200)

Intubation was required in only 2 (1.0%) patients due to
respiratory compromise. Flumazenil administration was
required in 3 (1.5%) patients. Serial GCS monitoring and
precise time-to-awakening data were not routinely
documented in patient charts. However, the majority of
patients demonstrated rapid clinical improvement, as
reflected by a short mean hospital stay (1.36 + 0.68 days),
ranging 1-4 days, and the absence of mortality or severe
neurological sequelae (any persistent neurological
impairment observed during hospitalization or at
discharge, including prolonged unresponsiveness, post-
hypoxic encephalopathy, cognitive dysfunction, or new-
onset seizures). Most regained full consciousness within
24 hours of admission based on clinical progress notes.
There were no deaths reported among the studied
subjects. The mean duration of hospital stay was
significantly longerin males compared to females(1.5+0.8
vs. 1.2 + 0.5 days, p=0.001). Increasing age was associated
with a progressive rise in hospital stay, with those aged
51-60 years experiencing the longest admissions (2.0 + 0.8
days, p<0.001). Patients with diabetes mellitus had a
significantly longer mean hospital stay than those without
diabetes (1.9 + 0.8 vs. 1.3 + 0.7 days, p=0.027). A lower GCS
score(<12) at presentation was associated with prolonged
hospitalization(1.9+0.9vs. 1.2+ 0.5 days, p<0.001). Patients
who were vitally unstable at presentation had significantly
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longer duration of hospitalization compared to those who
were vitally stable(1.6+0.8vs. 1.3+ 0.6 days, p=0.004)(Table
2).

Table 2: Association of Demographic and Clinical Characteristics
with Duration of Hospitalization(n=200)

e Duration of Effect p-
Characteristics Hospital Stay (Days) Size  value
Male 1.5+0.8
Gender d=0.42 | 0.001
Female 1.2+0.5
13-20 1.2+0.5
21-30 1.2+0.4
Age Groups 31-40 1.56+0.8 o014 | <0.001
=| <U.
(Years) 4150 18+0.9 =
51-60 2.0+0.8
61-70 1.9+0.9
. Yes 1.8+0.9
Hypertension d=0.61 | 0.056
No 1.3+0.5
. . Yes 1.9+0.8
Diabetes Mellitus d=0.75 | 0.027
No 1.3+0.7
Drug Addict Yes 1508 d=0.14 | 0539
No 1.4+0.7
Duration Since Time| <2 1.4+0.7 B
of Overdose (Hours) [ 59 1.3+0.7 d=0.14 | 0.413
Quantity of Pills  |—=1°. 14207 d=0.32 | 0.196
>10 1.2+0.5
Glasgow Coma <12 1.9+0.9 _
Scale 12 12205 d=0.97 | <0.001
Vitally Stable atthe | Yes 1.3+0.6 ~
Time of Reception No 1.6+0.8 d=0.41 | 0.004

d=Cohen'sd; n’=Eta-squared

All patients received supportive therapy as the mainstay of
management, consistent with standard practice in toxin
ingestions. Only 3 patients (1.5%) in this series were
administered flumazenil, the benzodiazepine receptor
antagonist, and notably, thiswas done after aninitial trial of
Kahwa. While most patients recovered with supportive
management and adjunctive Kahwa, the retrospective
nature of this study precludes any inference of causality
between Kahwause and clinicalimprovement. No caffeine-
related adverse effects were documented among the
studied patients. There were no reports of tachycardia,
arrhythmia, new-onset seizures, or agitation temporally
associated with Kahwaadministration.

DISCUSSION

All the patients involved in this research received enteral
Kahwa dose via NG as mentioned, along with the rest of the
supportive treatment. The sparing use of flumazenil
reflects its well-known controversial role in overdose, and
hence, with the mentioned approach of including Kahwa in
initial supportive therapy, we were able to limit the need for
flumazenil [16, 17]. A prior Pakistani study reported zero
flumazenil use in 281 benzodiazepine poisoning cases,
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likely for these reasons[18]. Patient outcomes in this study
were overwhelmingly positive, as no deaths occurred. This
is congruent with the known benign course of isolated
benzodiazepine overdose, as fatalities are rare when
benzodiazepines are the only substance involved [19].
Benzodiazepine-induced respiratory depression is usually
not life-threatening unless compounded by other CNS
depressants or underlying pulmonary compromise [20].
Even massive ingestions of benzodiazepines alone are
often survived with supportive care, as documented in
case series where patients remained sedated but
ultimately recovered fully within 24-36 hours. A study in
Faisalabad, Pakistan, recorded a 1.4% mortality rate (4 of
281 cases, all male)[18]. Those fatalities may have involved
extremely high doses or co-ingestants (the report lacked
details on the cause of death), highlighting that outcomes
can vary. In this study, the absence of any deaths likely
reflects the combination of timely medical intervention,
the relative safety margin of benzodiazepines, and possibly
the adjunctive use of Kahwa contributing to vigilance.
Hospitalization stays were short, asthe meanlength of stay
was only 1.36 + 0.68 days (range 1-4 days), indicating that
most patients required just overnight observation. The
most novel aspect of this study is the deliberate use of
Kahwa as part of the supportive treatment for
benzodiazepine overdose. This is the first clinical study to
document caffeinated beverages in managing acute
sedative overdose. Kahwa is a traditional preparation in
South Asia, typically consisting of green tea leaves brewed
with spices like saffron, cardamom, and cinnamon [21].
Administering a caffeine-containing beverage in an
overdose setting is a logical, albeit unconventional,
attempt to hasten arousal[22]. The proposed mechanism
by which Kahwa exertsits effectliesinits caffeine content.
Caffeine acts as a central nervous system stimulant by
antagonizing adenosine receptors in the brain,
counteracting the sedative effects of benzodiazepines,
and promoting wakefulness [23]. Unlike flumazenil, which
directly displaces benzodiazepines from their receptors,
caffeine provides a functional antagonism, improving
consciousness while the drug remains in the system [ 24-
26]. Since caffeine's effect is transient, repeated
administration may be needed during observation. Kahwa's
other components, such as green tea's theophylline and
various spices, may also contribute by stimulating
respiration, promoting gastric motility, and reducing
nausea, thereby supporting overall recovery [27]. The
combined effects may help explain the low rate of serious
complications, including aspiration, observedin this study.
Clinically, using Kahwa is attractive due to its simplicity and
low cost, and it should be considered only in patients who
can safely swallow or have a nasogastric tube in place,
limiting its use to mild or moderate overdose cases [25].
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While supportive care remains the standard for
benzodiazepine overdose, benign adjuncts like Kahwa may
be considered, especially in resource-limited settings,
pendingfurtherevidence fromcontrolled studies.

The study's retrospective design inherently carries risks of
bias. Thisisasingle-center study froma specialized poison
control hospital. The patient population and management
protocols may differ from other hospitals or regions.
Karachi's poison center likely has experienced staff and
established protocols (including the unique Kahwa
intervention) that are not universally practiced. There was
no control or comparison group, which limits the ability to
establish causal relationships or directly attribute
outcomes to the use of Kahwa. Prospective controlled
studies should be conducted to evaluate the efficacy and
safety of Kahwa as an adjunct in managing benzodiazepine
overdose.

CONCLUSIONS

Thisstudydocuments current clinical practicein managing
benzodiazepine overdose, including adjunctive Kahwa
administration. The results are descriptive and do not
indicate the therapeutic effect of Kahwa specifically, as no
causal interpretation is possible. These findings warrant
further prospective studies to explore the potential
supportive role of Kahwa in benzodiazepine overdose
recovery.
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