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Background: The objective of this study is to describe the characteristics of hypertensive
emergencies in Kuwait aiming to provide a preliminary background to update the current
guidelines and improve patients’ management.

Methods: This is a prospective analysis of hypertensive emergency cases retrieved from
emergency medical services (EMS) archived data between 1 January — 30 June 2020.
Collected variables included patient characteristics, clinical presentations, vital signs, inter-
ventions, and complications. Outcome variable collected was: en route complications.
Results: Hypertensive emergency prevalence in Kuwait is 4.75 per 100,000. Most were non-
Kuwaiti (62%) males (59%) with a mean age of 57 £14 years. Most hypertensive emergency
cases occurred at home (62%). The hypertensive emergency BP threshold was; SBP 182
(SD=31) and diastolic BP (DBP) 108 (SD=18). 36% of hypertensive emergency cases had
silent hypertension. 67% of hypertensive emergencies were verified using ambulance ver-
ification tools. Nitroglycerin was administered to only hypertensive emergencies suspected to
have acute coronary syndrome or acute heart failure (50%). Complications were seen in
9.5% of hypertensive emergency cases.

Conclusion: Hypertensive emergency is rare in the ambulance but can progress into
a serious situation. One in every 10 hypertensive emergency cases will require en route
resuscitation. Hypertensive emergencies should be recognized and managed within their
clinical context. The most common clinical presentation of hypertensive emergency is
cardiac chest pain. Some pre-hospital verification tools confirm acute HMOD. Further
research is required to establish hypertension emergency recognition and management guide-
lines in the prehospital setting.
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Introduction
Hypertension is a worldwide health problem with a prevalence of 13—41% in 182
countries.' It remains the leading cause of global mortality, with 10.4 million deaths
every year.” Hypertension is also known to be a silent disease® with the aptitude to
cause hypertension mediated organ damage (HMOD).? This explains why HMOD
can be the first sign of hypertension in some cases.* When the severe elevation of
blood pressure (BP) and acute HMOD occurs, life-threatening emergency results.”
In 1996, the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure marked hypertensive emergency occurrence

with BP threshold >180/120 mmHg.” The committee also identified hypertensive
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emergency clinical presentations to be mainly determined
by the organ(s) acutely affected.” However more recently,
the international society of hypertension defined hyperten-
sive emergency BP threshold >180/110.° And symptoms
suggestive of acute HMOD as; neurological deficit, chest
pain, dyspnea, palpitation, loss of consciousness, dizzi-
ness, and other unspecific presentations.’®

This wide variety of clinical presentations during
hypertensive emergency made its recognition and manage-
ment very challenging, especially in the prehospital
setting.”'°

In emergency medical service (EMS), hypertensive
emergencies account for a substantial proportion of EMS
And with the

absence of clear prehospital hypertensive emergency

calls, missions, and fatal situations.”®

recognition and management guidelines,'' an urgent need
is raising to explore prehospital hypertension emergency
recognition and management within its clinical context.®

One way to do this is to establish the scale of the
problem and explore the current practices of prehospital
hypertension emergency recognition and management.
The main objective of this study was to identify prehospi-
tal hypertensive emergency characteristics, clinical presen-
tations, and complications in Kuwait.

Method
Setting

Kuwait has a centralized dispatch center for ambulance
services. For emergency calls, A universal emergency num-
ber 1-1-2 with a centralized dispatch for police fire and
EMS is used. If medical assistance is required, the call is
forwarded to the EMS call taker who answers the call,
confirm the address, and responds by activating the nearest
ambulance. The dispatched ambulance is staffed with two
emergency medical technicians (EMT) or one paramedic
and one EMT. And similar to the North American resuscita-
tion guidelines, EMTs provide basic life support and para-
medics provide advanced life support. As for blood pressure
measurement, an automated non-invasive blood pressure
oscillometric method is used to establish BP reading at
first contact and after 5—10 minutes of the initial assessment.
Kuwait EMS hypertensive emergency management proto-
col emphasizes; positioning the patient at 60—90 degrees,
maintaining the patient’s airway, breathing, and circulation,
and the decision for initiating antihypertensive treatment is
based on the identified end-organ damaged. Only patients
who are suspected to have an acute coronary syndrome or

acute heart failure are administered sublingual nitrogly-
cerin. The diagnosis of these two conditions is primarily
based on clinical physical examination and 12-lead ECG.
The national EMS protocol limits scene time to 10 minutes
and the present national EMS response time is 9.3 = 5
minutes. '

Design

This was a prospective cohort of hypertensive emergency
cases which was set to collect relevant data from the EMS
registry between Jauarylst — June 30th, 2020. Composed
variables were; patient characteristics, vital signs, EMS
response time, and EMS management. The primary out-
come was en route complications.

Participants

In this analysis, we included all adults presenting with
severely elevated BP (>180/110) during first contact
assessment or 5—10 minutes assessments plus a new clin-
ical complaint suggestive of end-organ damage. Clinical
presentations suggestive of end-organ damage were;
severe headache, chest pain, dyspnea, palpitation, loss of
consciousness, visual disturbance, paresis, acute neurolo-
gical deficit, dizziness, and abdominal pain.4 Furthermore,
chest pain, dyspnea, palpitation were verified with 12 lead
ECG to confirm the end-organ damage. While visual dis-
turbance, paresis, acute neurological deficit were verified
with Cincinnati prehospital stroke scale to confirm the
end-organ damage.

Data Collection/Measures

All study variables were found in the EMS patient report
form. Patient report forms (PRF) were completed by EMS
personals on the scene and then kept in the audit depart-
ment archive. A team of 4 members was formed to manu-
ally collect PRF forms with hypertensive emergency cases.
The researcher then analyzed each PRF to collect; patient
characteristics, presenting complaint, medical history, vital
lead ECG,
Cincinnati prehospital stroke scale, and en route complica-

signs, response time, management, 12-
tions. En route complications are defined as any condition
that requires resuscitative measures in the ambulance. This
includes respiratory arrest, cardiac arrest, and airway com-
promise in the ambulance.

Patient report forms with blood pressure >180/110 at
the first contact assessment or 5—10 minutes assessments
and clinical complaint of severe headache, chest pain,

dyspnea, palpitation, neurologic deficit, dizziness, loss of
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consciousness, and abdominal pain were included in the
analysis.*

In terms of vital signs, those documented by EMS
personals immediately during the patient on scene assess-
ment were entered. Management included: controlled oxy-
gen therapy, sublingual nitroglycerin. Controlled oxygen
therapy is administering a sufficient amount of oxygen to
maintain SPO2 at least 94%.'> Sublingual nitroglycerin
was is administered per indications; patient complaining
of cardiac chest pain or cardiac asthma plus systolic BP
(SBP) >100 mmHg. And it was withheld from patients
suggestive of acute neurological symptom or abdominal
pain.*

We also used medical history to identify those who are
known to be hypertensive, or not known to be hyperten-
sive (silent hypertension). A patient who reported to be
previously diagnosed by a physician with hypertension or
under anti-hypertensive therapy was categorized as
a known hypertensive patient. While patients who were
not diagnosed by a physician with hypertension and had
no related medical conditions that can cause secondary
hypertension were reported as silent hypertension patients.

In terms of cardiovascular risk factors, the co-existence
of diabetes mellites, smoking, obesity, ischemic heart dis-
ease, previous cerebrovascular accidents marked the
patient to have multiple cardiovascular risk factors.

During this research, all data were retained secured in
password locked computer files, and restrained access by
the research investigator. Data were kept confidential at all
times and sharing outside the research context was not
permissible.

Sample Size

In this study, convenient sampling was used. All hyperten-
sive emergency cases met the inclusion criteria, treated
and transported by EMS during the study period were
embraced.

Data Analysis
Descriptive analysis was performed using Excel and
(IBM SPSS

Version 23). Frequencies, percentages, means, and stan-

Statistical package for social sciences

dard deviations were Descriptive statistics such as fre-
quency, percentage, mean and SD were calculated to
encapsulate patient’s characteristics, presenting complaint,
vital signs, management, and en route complications.
Missing data were preserved missing.

Ethical Considerations

This research was conducted per the Declaration of
Helsinki ethical principles and good clinical practice. The
institutional review board of the Kuwait Ministry of
Health approved this project on 20 December 2019
(No0.1278). Informed consent was not sought from study
participants because data were maintained anonymous at
this project at all times.

Results

Among 221 prehospital hypertensive cases, 95 patients
met hypertensive emergency inclusion criteria (Figure 1).
Immediate en route complications were seen in 9.5% of
hypertensive emergency cases (Table 1). And ambulance
staff were able to verify 67% of clinical presentations
suggestive of end-organ damage in the ambulance
(Table 2).

In this project, Kuwait’s hypertensive emergency pre-
valence was 4.75 per 100,000. Whereas hypertensive
emergency BP thresholds were; SBP 182 (SD=31) and
diastolic BP (DBP) 108 (SD=18). Additionally, 36% of
participants were not known to have hypertension, silent
hypertension (Table 2).

In terms of hypertension emergency logistics, third of
hypertensive emergencies were transported from primary
clinics (Table 2). And all hypertensive emergency cases
were transported to the hospital.

Discussion

This study described hypertensive emergencies in Kuwait
EMS, which have not been reported before. And although
the hypertensive emergency prevalence was found to be
low, it had serious complications. Approximately 1 in
every 10 hypertensive emergency patients developed en
route complications that required immediate resuscitation.
EMS personals either secured hypertensive emergency
patients’ compromised airway, 6.3% or performed cardio-
pulmonary resuscitation, 3.2%. To the best of the authors’
knowledge, this is the first study to estimate prehospital
hypertensive emergency complications. Understanding the
utilized intervention to treat and transport hypertensive
emergencies in the prehospital setting can serve in struc-
turing hypertensive emergency prehospital guidelines.

In terms of hypertensive emergency clinical presenta-
tion, nearly half of the hypertensive emergency patients
presented with cardiac chest pain. Similar studies showed
conflicting results. Zamopaglione et al 1996 confirmed that
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EMS archived data
1 January-30 June 2020
Hyperensive cases
(N =221)

Hyperensive cases excluded
(N=)
incomplete data= 26
Hypertenisve urgency* cases=100

Hypertensive
emergency** cases
included

N=95

Figure | Selected study population flow chart.

chest pain is the most frequent clinical presentation of
hypertensive emergency,” others conveyed dyspnea as the
commonest clinical presentation of hypertensive
emergency.®'* ' Grasping Hypertensive emergency clin-
ical context is crucial for its recognition. Our result helped

in clarifying hypertensive emergency clinical context.

Table | Hypertensive Emergencies Patients’ Management and
Complications

Management
Position 60—90 degrees 95(100)
Controlled Oxygen therapy 49(52)
Nitroglycerin 48(50)
Response time (meanzstd.) 11£9.2
En route complications* 9(9.5)
Cardiac arrest 33.2)
Respiratory arrest 0(0)
Airway compromise 6(6.3)

Note: *En route complications complications = all medical conditions that required
immediate resuscitation on the ambulance such as cardiac arrest, respiratory arrest
or airway compromise.

*Hypertensive urgency
- SBP>170 mmHg or DBP>110
mmHg.
- No symptoms of acute end organ
failure of dysfunction.
- EMS activation due to self -
measurement.

* *Hypertensive emergency

SBP>170 mmHg or DBP>110
mmHg.

- EMS activation due to Symptoms
of acute end organ failure of
dysfunction:

. Cardiac chest pain, dyspnea,

. Neurologic symptoms: severe
headache, dizziness, visual
disturbance, paresis.

. Abdominal pain.

This paper also underlined the use of prehospital
hypertensive emergency verification tools. Other than
Brockmann et al 2017, our study is one of few studies
that report prehospital verification tools use.” 67% of
hypertensive emergency clinical presentations were ver-
ified on the ambulance using 12 lead ECGs and
Cincinnati prehospital stroke scale. In which, 12 lead
ECG confirmed that 55% of hypertensive emergencies
led to the cardiac lesion and Cincinnati prehospital stroke
scale verified that 11.5% of hypertensive emergencies led
to the cerebrovascular incident. These results are different
from the present literature, Martin et al 2004 retrospective
study in the emergency department documented 58% of
hypertensive emergencies corresponded to cerebrovascu-
lar accidents and 38% to the cardiovascular lesion.'®
Again, with the absence of clear prehospital guidelines
for a hypertensive emergency, our research serves in
adding prehospital verification tools to confirm hyperten-
sive emergencies.

Moreover hypertensive emergency recognition, acute
HMOD was the first presentation in third of the hypertensive
emergency patients. These findings are in line with current
literature.*'” This should bring to EMS personals’ attention
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Table 2 Hypertensive Emergencies Patients’ Demographics, Vital
Signs and Clinical Presentations

Variables Hypertensive Emergencies
N=95(%)
Demographics
I. Gender
a.Male 56 (59)
b.Female 39(41)
2.Nationality
a.Kuwaiti 36(37)
b.Non Kuwaiti 59(62)
Age (meanzstd.) 5714
3. Location
a. Home 59(62)
b. Clinic 29(30.5)
c. Public 7(7.5)
4.Cardiovascular risk factor
a.Hypertension 40(42)
b.Silent hypertension 35(36)
c.Multiple cardiovascular risk factors* 21(22)
Vital signs
Pulse (beat per minute) 94+ 21.2
Oxygen saturation (%) 97%2.5
Respiratory rate (breath per minute) 18+2.8
Systolic blood pressure (mmHg) 18231
Diastolic blood pressure (mmHg) 108£18
Clinical presentation
Primary compliant
a. Cardiac chest pain 45(47.5)
b. Dyspnea 5(5)
c. Neurological deficit 11(11.6)
d. Abdominal pain 33)
e. Dizziness 7(7.4)
f. Headache 19 (20)
g LOC* 2(2)
h. Palpitation 3(3)
Confirmed end organ damage on the ambulance
ACS using 12 lead-electrocardiogram 53 (55)
Acute stroke using Cincinnati prehospital 11(11.5)
stroke scale

Notes: Multiple cardiovascular risk factors= hypertension plus another cardiovas-
cular risk factor such as; diabetes mellites, smoking, obesity, ischemic heart disease
and, previous cerebrovascular accidents.

Abbreviation: LOC, loss of consciousness.

that patient’s previous diagnosis with hypertension or not
should not mislead EMS personals recognition of hypertensive
emergency. Especially when dealing with a patient who has an
elevated BP and a new presenting complaint.

More on hypertension emergency recognition, our
results reported consistent SBP and DBP thresholds with
the current international hypertension society guidelines.*
But was in slight difference with the seventh joint national
committee of prevention, detection, evaluation, and treat-
ment of high blood pressure BP thresholds.

The ultimate prehospital management of hypertension
emergency is founded on the acutely damaged organ. Our
national EMS controlled oxygen therapy and antihyperten-
sive therapy (nitroglycerin) practices were similar to other
developed country EMS practices.'®

In terms of hypertensive emergency characteristics,
Hypertensive emergency age and gender prevalence were
consistent with previous studies. Hypertensive emergen-
cies were seen in males, mean age 57+14.'%2°

Besides, 30% of hypertensive emergencies were trans-
ported from the primary clinic. Based on these findings the
authors suggest initiating public hypertension preventive
measures in primary clinics. Either through a national
hypertension screen program in primary clinics®' or hyper-
tension prevention campaign.*>

In this study, we have established the prevalence of hyper-
tensive emergencies in the ambulance. We also identified
hypertensive emergencies frequent en route complications.
Our research also adds to the conflicting evidence on hyper-
tensive emergency clinical context and highlights the use of
verification tools to confirm end-organ damage. These results
highlight the need for further research to recognize and manage
hypertensive emergency in the prehospital setting. At last,
although 30% of Kuwait’s population are hypertensive, this
paper reports hypertensive emergencies for the first time in
Kuwait.”?

The results of this study should be viewed in the context
of its limitation. First, omitted missing data from the analysis
can result in reporting bias. Second, the study established
acute HMOD based on prehospital data (PRF, 12 lead ECG,
and Cincinnati prehospital scale). End organ damage was not
confirmed from hospital records. This is because the national
EMS registry is not linked to hospital registries. More studies
are needed to determine hypertensive emergency outcomes.
Third, medical history and medications were obtained from
patient history and PRF. They were not cross-checked with
hospital records, this can be a source of data bias. Lastly, the
replication of this study in different settings may give differ-
ent results. This research sample size is reflective of Kuwait’s
current population but not to other countries. The majority of
countries in the globe have higher populations.**
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Conclusion

Hypertensive emergency is rare in the ambulance but can
progress into a serious situation. One in every 10 hyper-
tensive emergency cases will require en route resuscita-
tion. Hypertensive emergencies should be recognized and
managed within their clinical context. The most common
clinical presentation of hypertensive emergency is cardiac
chest pain. Some pre-hospital verification tools confirm
acute HMOD. Further research is required to establish
hypertension emergency recognition and management
guidelines in the prehospital setting.

Abbreviation

EMS, emergency medical services; BP, blood pressure;
SBP, systolic blood pressure; DBP, diastolic blood pres-
sure; HMOD, hypertension mediated organ damage.

Data Sharing and Availability
The dataset collected and analysed in this project are avail-
able from the corresponding author of reasonable request.

Disclosure
The authors declare that they have no competing interests
in this work.
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