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abstract: Objectives: Knowledge of intensive care unit (ICU) admission patterns and characteristics is necessary 
for the development of critical care services, particularly in low-resource settings. This study aimed to describe 
the characteristics of critically-ill patients admitted to ICUs in Sudan. Methods: This prospective observational 
study was conducted between February and May 2017 in the ICUs of two government tertiary care hospitals in 
Khartoum, Sudan. A total of 100 consecutive adult patients admitted to the ICUs were included in the study. The 
patients’ demographic and clinical characteristics and Acute Physiologic Assessment and Chronic Health Evaluation 
(APACHE II) scores upon admission were recorded, as well as the reason for admission, presence of any underlying 
comorbidities, interventional requirements like mechanical ventilation or haemodialysis, length of stay in the ICU 
and patient outcome. Results: Of the sample, 58% were female and 42% were male. The mean age was 47.4 ± 18.3 
years old. Upon admission, the mean APACHE II score was 14.2 ± 9.6. In total, 54% of the patients had no known 
underlying comorbidities. The most common reasons for ICU admission were neurological diseases (27%), sepsis 
or infectious diseases (19%) and postoperative management (12%). Mechanical ventilation and haemodialysis were 
required by 35% and 11% of the patients, respectively. The average length of stay was 10.0 ± 7.2 days and the 
mortality rate was 24%. Conclusion: Most of the patients admitted to the ICUs were middle-aged females with no 
known underlying comorbidities. Larger studies are necessary to provide a comprehensive understanding of the 
critical care needs of Sudanese hospitals.
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الرعاية الحرجة، لا �سيما في  )ICU( لتطوير خدمات  العناية المركزة  الدخول لوحدة  �أنماط وخ�صائ�ص  ال�ضروري معرفة  الملخ�ص: من 
البيئات منخف�ضة الموارد. هدفت هذه الدرا�سة �إلى و�صف خ�صائ�ص المر�ضى ذوي الحالات الحرجة المنومة في وحدات العناية المركزة في 
ال�سودان. الطريقة: جريت هذه الدرا�سة الر�صدية الم�ستقبلية بين فبراير ومايو 2017 في وحدات العناية المركزة في م�ست�شفيين حكوميين 
100 من المر�ضى البالغين المقبولين على التوالي في وحدات العناية  ال�سودان. تم ت�ضمين ما مجموعه  من الدرجة الثالثة في الخرطوم، 
المركزة في الدرا�سة. تم ت�سجيل الخ�صائ�ص الديموغرافية وال�سريرية للمر�ضى و�أي�ضا ر�صد مقيا�س )APACHE II( والذي ي�شمل التقييمات 
الفي�سيولوجية الحادة وتقييم ال�صحة المزمنة عند القبول، وكذلك �سبب القبول، وجود �أي �أمرا�ض م�صاحبة كامنة، متطلبات التدخل مثل 
التنف�س ال�صناعي �أو غ�سيل الكلى، مدة الإقامة في وحدة العناية المركزة وناتج علاج المري�ض. النتائج: من العينة وجد �أن، %58 من الإناث 
و %42 ذكور. كان متو�سط العمر 18.3 ± 47.4 �سنة. عند القبول، كان متو�سط درجة مقيا�س APACHE II هو 9.6 ± 14.2. في المجموع  
كان، %54 من المر�ضى لي�س لديهم �أمرا�ض م�صاحبة كامنة معروفة. الأ�سباب الأكثر �شيوعا لدخول وحدة العناية المركزة هي الأمرا�ض 
�إدارة ما بعد الجراحة )%12(. كان %35 و %11 من المر�ضى على جهاز التنف�س  �أو الأمرا�ض المعدية )%19( و  الع�صبية )%27(، الإنتان 
 .24% الوفيات  معدل  وكان  �أيام،   10.0  ±  7.2 الإقامة  مدة  متو�سط  كان  التوالي.  على  بالوحدة،  القبول  عند  الكلوي  �أوالغ�سيل  ال�صناعي 
�أمرا�ض  �أي  العمر ممن لي�س لديهم  الإناث في منت�صف  العناية المركزة من  �إلى وحدات  �إدخالهم  الذين تم  الخلا�صة: كان معظم المر�ضى 

م�صاحبة كامنة. نو�صي بعمل درا�سات اكبر لتوفير فهم �شامل لاحتياجات الرعاية الحرجة للم�ست�شفيات ال�سودانية.
الكلمات المفتاحية: وحدات العناية المركزة قبول المر�ضى؛ قبول المر�ضى، الاتجاهات؛ نتائج الرعاية الحرجة؛ الدول النامية؛ ال�سودان.
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Advances in Knowledge
-	 To the best of the authors’ knowledge, this study is the first to describe the characteristics and outcomes of critically-ill patients in Sudan. 
-	 Most patients admitted to the intensive care units (ICUs) of two major tertiary government hospitals in Sudan were middle-aged 

females. The most frequent reasons for ICU admission were neurological disorders and sepsis or infectious diseases. The average length 
of stay was relatively high and the mortality rate was 24%.

Application to Patient Care
-	 Characterising patients who require critical care is essential to identify areas that need improvement. The findings of this study provide 

a general understanding of the type of patients managed in two ICUs in Sudan and highlights areas that may need to be addressed.

doi: 10.18295/squmj.2018.18.02.011

Intensive care units (icus) were first 
introduced over half a century ago; since then, 
critical care medicine has progressed significantly 

worldwide, particularly in industrialised developed 
countries, resulting in significant improvements in the 
quality of care and outcomes of critically-ill patients.1–3 
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However, in developing countries such as those in sub-
Saharan Africa, critical care medicine has evolved at 
a considerably slower pace.4,5 Moreover, hospitals in 
these countries often cannot fully implement well-
established standards of care in ICUs due to limited 
financial resources and lack of equipment, medications 
and trained clinical staff.4–6 Proposed strategies to 
improve critical care services in developing countries 
include incorporating a structured critical care train-
ing programme, increasing the nursing workforce and 
collecting data regarding patient outcomes.6

Sudan has a population of approximately 40 mill- 
ion people, of which nine million reside in the capital 
of Khartoum.7 All four tertiary care hospitals in Khar-
toum have government-funded critical care units 
which serve the entire country; however, these 74-bed 
ICUs are almost fully occupied year-round. The 
facilities and services available at the ICUs of all four 
government tertiary hospitals in Khartoum are listed 
in Table 1. While a few government-operated ICUs 
outside of Khartoum have been developed recently, 
these ICUs generally have limited bed capacity, equip- 
ment and critical care specialists. Although nongovern-
mental critical care units are available at teaching and 
private institutions, these also have a limited number 
of beds. At the Khartoum North Hospital and Ibrahim 
Malik Hospital, two of the four tertiary care hospitals 
in Khartoum, approximately 700 adult patients are 
admitted each month; the former serves northern 
Khartoum and the surrounding area, while the latter 
receives patients from all over the country. Most 
neurological cases from outside Khartoum are also 
referred to the Ibrahim Malik Hospital for both critical 
and non-critical care.

At the 17-bed ICU of the Khartoum North 
Hospital, there are approximately 25–35 admissions per 
month. The ICU operates on an open admission policy, 
so that any physician at Khartoum North Hospital may 
admit a patient to the unit and thereafter manage the 
patient during their ICU stay. While the ICU itself 
does not have a haemodialysis machine, patients 
who require dialysis can be referred elsewhere within 
the hospital. In addition, although the hospital does 
not have arterial blood gas analysis facilities, blood 
samples from ICU patients are transported to a nearby 
laboratory for immediate analysis. At the 7-bed ICU of 
the Ibrahim Malik Hospital, there are approximately 
15–20 admissions per month. A semi-closed system 
is used, in which an intensive care consultant is 
responsible for ICU patients, conducts daily rounds and 
discusses patient management with the primary team.

Despite the expansion of critical care services in 
Sudan over the past decade, the characteristics and 
outcomes of critically-ill patients at governmental 

tertiary care hospitals have not yet been studied. 
This information is essential for guiding admission 
and discharge policies and estimating the resources 
necessary for managing these patients.6 This study 
therefore aimed to describe the characteristics 
of critically-ill adults admitted to the ICUs of the 
Khartoum North Hospital and Ibrahim Malik Hospital.

Methods

This prospective observational study was conducted 
between February and May 2017 at the Khartoum 
North Hospital and Ibrahim Malik Hospital. The 
sample consisted of consecutive ≥16-year-old patients 
admitted to the ICUs of these hospitals during the 

Table 1: Characteristics of intensive care units at gov-
ernmental tertiary care hospitals in Khartoum, Sudan

Characteristic AFH OTH KNH IMH

Capacity

Number of hospital 
beds 

550 500 400 287

Number of ICU 
beds 

40 10 17 7

ICU admission 
system

Semi-
closed

Semi-
closed

Open Semi-
closed

Equipment

Number of 
mechanical 
ventilators 

40 10 7 7

Number of arterial 
blood gas machines 

1 1 0 1

Number of dialysis 
machines 

1 1 0 1

Number of 
portable X-ray 
machines 

1 1 0 1

Number of 
bedside ultrasound 
machines 

1 1 1 1

Staffing

Nurse-to-bed ratio 1:1 1:1 1:2 1:1

Number of ICU 
consultants

5 3 0 1

Number of ICU 
clinical pharmacists

1 3 1 1

Number of 
ICU respiratory 
therapists

3 0 0 0

Number of ICU 
medical residents 
per day

6–8 2 3 2

AFH = Armed Forces Hospital; OTH = Omdurman Teaching Hospital; 
KNH = Khartoum North Hospital; IMH = Ibrahim Malik Hospital; 
ICU = intensive care unit.



Characteristics of Critically-Ill Patients at Two Tertiary Care Hospitals in Sudan

e192 | SQU Medical Journal, May 2018, Volume 18, Issue 2

study period until a total of 100 patients had been 
included. Patients were enrolled in the study by two 
medical officers who worked 24 hours per week in the 
ICU of the hospitals. Patients admitted consecutively 
on the days on which the medical officers were on duty 
were included, while patients admitted on days that 
neither medical officer was available were excluded. 

The demographic and clinical characteristics of 
the patients were recorded by the two medical officers 
upon admission to the ICU. In addition, the reason 
for admission, admitting department, presence of 
any underlying comorbidities, need for interventions 
(i.e. mechanical ventilation and haemodialysis), length 
of stay in the ICU and mortality rate were also noted. 
In each case, the Acute Physiologic Assessment and 
Chronic Health Evaluation (APACHE II) score was 
determined using the worst/most severe measurements 
of various physiological and laboratory parameters 
recorded during the first 24 hours of admission.8 

Data were analysed using the Statistical Analysis 
System program, Version 9.4 (SAS Institute, Cary, 
North Carolina, USA). Descriptive data were 
presented as counts and percentages for categorical 
data and means and standard deviations or medians 
and interquartile ranges for continuous data. Either 
a Chi-squared test or Fisher’s exact test was used to 
compare categorical variables, as appropriate, while 
the Kruskal-Wallis test was used for continuous 
variables. A P value of ≤0.05 was deemed statistically 
significant. 

The institutional review boards of both the 
Khartoum North Hospital and the Ibrahim Malik 
Hospital approved the protocols of this study. The 
need for informed patient consent was waived as all 
data included in the analysis were deidentified.

Results

Table 2 outlines the demographic and clinical charact-
eristics of the study cohort. Most of the patients 
admitted to the ICUs of the Khartoum North Hospital 
and Ibrahim Malik Hospital were female (58%) and 

Table 2: Characteristics of patients admitted to the 
intensive care units of the Khartoum North Hospital and 
Ibrahim Malik Hospital in Khartoum, Sudan (N = 100)

Characteristic n (%)

Gender

Female 58 (58)

Male 42 (42)

Mean age in years ± SD 47.4 ± 18.3

Place of residence

Khartoum 75 (75)

Elsewhere 25 (25)

Mean APACHE II score ± SD 14.2 ± 9.6

Presence of comorbidities

Yes 46 (46)

No 54 (54)

Type of comorbidity*

Diabetes 28 (60.9)

Hypertension 24 (52.2)

CAD 3 (6.5)

Asthma/COPD 6 (13)

Renal disease 7 (15.2)

Other 3 (6.5)

Location prior to ICU admission

Emergency department 50 (50)

Hospital ward 24 (24)

Operating theatre 8 (8)

Other hospital 18 (18)

Reason for admission

Neurological disorders 27 (27)

Sepsis/infectious diseases 19 (19)

Postoperative management 12 (12)

Cardiac disorders 8 (8)

Respiratory failure 8 (8)

Renal failure 8 (8)

DKA 7 (7)

Other 11 (11)

Intervention requirements

Mechanical ventilation 35 (35)

Tracheostomy 9 (9)

Haemodialysis 11† (11)

Medications prescribed during ICU stay*

Antibiotics 100 (100)

Pain medications 42 (42)

Antihypertensives 25 (25)

Vasopressors 19 (19)

Sedatives 30 (30)

Muscle relaxants 2 (2)

Thrombolytics 1 (1)

H2 blockers/PPIs 100 (100)

Length of ICU stay in days

Mean ± SD 10.0 ± 7.2

Median (IQR) 8 (6–13)

SD = standard deviation; APACHE II = Acute Physiologic Assessment 
and Chronic Health Evaluation; CAD = coronary artery disease; 
COPD = chronic obstructive pulmonary disease; ICU = intensive care 
unit; DKA = diabetic ketoacidosis; PPI = proton pump inhibitor; 
IQR = interquartile range.
*Percentages do not add up to 100% as some patients may have been 
included in more than one category.  †Of these patients, four required 
dialysis due to acute renal failure and seven due to chronic renal failure.
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residents of Khartoum (75%). The mean age was 
47.4 ± 18.3 years old and the mean APACHE II score 
was 14.2 ± 9.6. The majority of patients (54%) had no 
identifiable comorbidities prior to ICU admission. Of 
those with comorbidities, the most common were 
diabetes (60.9%) and hypertension (52.2%). Although 
none of the patients had a history of cancer, two patients 
were diagnosed with cancer during their ICU stay. 
Half of the patients were admitted from the emergency 
department; of these, 16% had neurological disorders, 
16% had sepsis and 10% had respiratory illnesses. 
Overall, the most common reason for ICU admission 
was a neurological disorder (27%), with haemorrhagic 
and ischaemic strokes diagnosed in five (18.5%) and 
eight (29.6%) of these patients, respectively. Following 
this, 19% were admitted due to sepsis or infectious 
diseases and 12% for post-surgical management. 

All of the patients were prescribed antibiotics 
and H2 blockers at some point during their ICU 
stay. About one-third of the patients (35%) required 
mechanical ventilation at the time of admission. All 
of these patients received continuous infusions of 
analgaesics and sedatives during intubation, with two 
patients (5.7%) requiring a muscle relaxant as well. 
Furthermore, 11% of the patients required dialysis 
during their stay; of these, four patients (36.4%) were 
diagnosed with acute renal failure during their ICU 
stay, while seven (63.6%) had chronic renal failure and 
were on dialysis prior to ICU admission. The mean 
length of stay in the ICU was 10.0 ± 7.2 days.

Table 3: Comparison of characteristics affecting survival 
among patients admitted to the intensive care units of 
the Khartoum North Hospital and Ibrahim Malik Hosp-    
ital in Khartoum, Sudan (N = 100)

Characteristic n (%) P value

Survivors 
(n = 76)

Non-
survivors 
(n = 24)

Gender

Female 44 (57.9) 14 (58.3)  
0.99

Male 32 (42.1) 10 (41.7)

Mean age in years 
± SD

45.6 ± 17.8 47.9 ± 18.5 0.57

Place of residence

Khartoum 69 (90.8) 6 (25)  
<0.01

Elsewhere 7 (9.2) 18 (75)

Mean APACHE II 
score ± SD

12.5 ± 8.8 18.6 ± 9.7 0.02

Presence of comorbidities

Yes 35 (46.1) 11 (45.8)  
0.99

No 41 (53.9) 13 (54.2)

Type of comorbidity*

Diabetes 21 (60) 7 (63.6) 0.88

Hypertension 19 (54.3) 5 (45.5) 0.99

CAD 3 (8.6) 0 (0) 0.32

Asthma/COPD 4 (11.4) 2 (18.2) 0.66

Renal disease 6 (17.1) 1 (9.1) 0.53

Other 1 (2.9) 2 (18.2) -

Location prior to ICU admission

Emergency 
department

36 (47.4) 14 (58.3)  
 

0.39†Hospital ward 21 (27.6) 3 (12.5)

Operating theatre 5 (6.6) 3 (12.5)

Other hospital 14 (18.4) 4 (16.7)

Reason for admission

Neurological 
disorders

21 (27.6) 6 (25)  
 
 
 
 
 

0.13

Sepsis/infectious 
diseases

11 (14.5) 8 (33.3)

Postoperative 
management

11 (14.5) 1 (4.2)

Cardiac disorders 4 (5.3) 4 (16.7)

Respiratory 
failure

7 (9.2) 1 (4.2)

Renal failure 8 (10.5) 0 (0)

DKA 6 (7.9) 1 (4.2)

Other 8 (10.5) 3 (12.5)

Intervention requirements

Mechanical 
ventilation

21 (27.6) 14 (58.3) <0.01

Tracheostomy 7 (9.2) 2 (8.3) 0.94

Haemodialysis 10‡ (13.2) 1§ (4.2) 0.11

Medications prescribed during ICU stay*¶

Antibiotics 76 (100) 24 (100)  
 
 
 

-

Pain medications 24 (31.6) 18 (75)

Antihypertensives 20 (26.3) 5 (20.8)

Vasopressors 7 (9.2) 12 (50)

Sedatives 17 (22.4) 13 (54.2)

Muscle relaxants 0 (0) 2 (8.3)

Thrombolytics 0 (0) 1 (4.2)

H2 blockers/PPIs 76 (100) 24 (100)

Length of ICU stay in days

Mean ± SD 11.8 ± 11.2 10.5 ± 12.6  
0.07

Median (IQR) 8 (7–14) 6 (4–10)

SD = standard deviation; APACHE II = Acute Physiologic Assessment 
and Chronic Health Evaluation; CAD = coronary artery disease; 
COPD = chronic obstructive pulmonary disease; ICU = intensive care 
unit; DKA = diabetic ketoacidosis; PPI = proton pump inhibitor; 
IQR = interquartile range.
*Percentages do not add up to 100% as some patients may have been 
included in more than one category. †Each variable was statistically 
compared with the other variables combined. ‡Of these patients, three 
had acute renal failure and seven had chronic renal failure. §This 
patient had acute renal failure. ¶A statistical comparison was not 
possible for this variable as patients received multiple combinations of 
medications throughout their ICU stay.
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The overall mortality rate of the study cohort 
was 24%. Table 3 compares the characteristics of the 
survivors and non-survivors. The non-survivors had 
significantly higher APACHE II scores upon ICU 
admission compared to the survivors (18.6 ± 9.7 
versus 12.5 ± 8.8; P = 0.02). Moreover, significantly 
more of the non-survivors required mechanical ventil- 
ation compared to the survivors (58.3% versus 27.6%; 
P <0.01). In addition, among the non-survivors, signif-
icantly more patients resided outside Khartoum comp- 
ared to the survivors (75% versus 9.2%; P <0.01).

Discussion

To the best of the authors’ knowledge, this study is 
the first to evaluate the characteristics and outcomes 
of critically-ill patients admitted to ICUs in Sudan. 
Previous research published on the patterns and 
outcomes of patients admitted to ICUs in other sub-
Saharan countries, including Benin, Nigeria, Tanzania 
and Uganda, indicated wide variations in disease 
characteristics and mortality rates.9–14 Moreover, it is 
to be expected that the characteristics and outcomes 
of patients admitted to ICUs in developing countries 
will differ from those in industrialised countries 
due to vast differences in diseases patterns and the 
available healthcare infrastructure and resources. 
Dünser et al. reported significant differences in patient 
characteristics, ICU practices and patient outcomes at 
the ICUs of a 400-bed tertiary care university hospital 
in Mongolia and a 429-bed hospital in Austria.15 
Specifically, patients admitted to the ICU in Mongolia 
had fewer chronic diseases, more frequently presented 
with tuberculosis and did not receive medical care 
prior to ICU admission. Moreover, the overall 
mortality rate was significantly higher (19.7% versus 
6.2%; P <0.001).15

In the present study, the most common reason 
for ICU admission was neurological disorders, such 
as a stroke, followed by sepsis/infectious diseases 
and postoperative management. In an earlier study of 
obstetric and gynaecological admissions to the ICU 
at Khartoum Hospital, the most common reasons 
for ICU admission were eclampsia (44.8%) and post-
partum haemorrhage (31.3%) among obstetric cases 
and infections (59.3%) and ovarian or cervical cancer 
(18.7%) among gynaecological cases.16 In their review 
of critical care services in the least developed countries 
worldwide, Dünser et al. found the commonest reasons 
for admission to the ICU to be post-surgical treatment, 
infectious diseases, trauma and peripartum maternal 
or neonatal complications.5 The higher incidence of 
neurological-related disorders in the current study 
may partly be due to the fact that the emergency 

room of the Ibrahim Malik Hospital is also shared 
by the National Center for Neuroscience in Sudan; 
thus, neurological patients referred to this centre and 
requiring critical care would be admitted to the 
hospital’s ICU.

Almost one-fourth of the patients in the current 
study died during their ICU stay. Although this 
mortality rate was lower than that reported for other 
populations of critically-ill patients in sub-Saharan 
countries (range: 27–64%), it was nevertheless higher 
than the predicted mortality rate based on the mean 
APACHE II score upon ICU admission (≈15%).8–14,17 
Although the exact reason for this higher mortality 
rate is unclear, several factors may have contributed 
to this outcome. First, it is possible that there was a 
delay in providing therapy for some patients. Second, 
no comorbidities were recorded for over half of 
the cohort; certain patients may hence have had 
unidentified underlying diseases that went untreated 
prior to admission. Finally, despite having been 
admitted to the ICU with less severe conditions and 
therefore lower APACHE II scores, some patients 
may have developed complications during their stay, 
worsening their condition. The latter possibility is 
supported by the relatively long mean ICU stay, which 
is generally reflective of patients with ongoing critical 
conditions requiring continued ICU services. 

In the current study, factors which were found 
to significantly affect mortality included higher 
APACHE II scores upon ICU admission, the need for 
mechanical ventilation and residing outside Khartoum. 
In particular, the latter finding is concerning and raises 
questions regarding the potentially less-than-timely 
management of critically-ill patients in more rural 
parts of Sudan, as well as the necessity of ensuring 
the availability of ICU equipment and critical care 
personnel. Future research is recommended to 
identify other factors related to mortality rates in ICUs 
in Sudan so as to improve patient outcomes. Medical 
care for patients presenting to government hospitals 
in Sudan is cheaper than for private hospitals and 
medical fees are usually waived for patients who are 
unable to pay; thus, the ability to pay is not a factor 
in determining ICU admission patterns or mortality 
rates.

This study was limited by its relatively small 
sample size and the inclusion of only two out of the 
four government tertiary hospitals in Khartoum. 
Unfortunately, due to logistical issues with the data 
collection process, it was not possible to include the 
other two government hospitals, the Armed Forces 
Hospital and Omdurman Teaching Hospital. Therefore, 
the study was conducted solely in the hospitals at 
which two of the authors worked. Nevertheless, as 
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all four hospitals serve the entire country, critically-ill 
patients admitted to the Khartoum North Hospital and 
Ibrahim Malik Hospital may be considered nationally 
representative of this patient population. 

Conclusion

This study provides insight into the characteristics 
and outcomes of ICU admissions at two government 
hospitals in Khartoum. More than half of the patients 
were middle-aged females, with the majority having no 
known underlying comorbidities. The overall mortality 
rate was 24%. Large multicentre studies are necessary 
to form a comprehensive understanding of the critical 
care needs in Sudan; these findings would help guide 
the national healthcare system in formulating policies 
to improve and increase the capacity of current critical 
care services. 
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