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Abstract

Results are presented of a retrospective audit of admissions to the Intensive Care Unit (ICU) of
Kamuzu Central Hospital in Lilongwe, Malawi, which is a tertiary referral facility. The audit was
conducted for a period of one year spanning from January to December, 2012. The objectives of
the audit were to: describe the profile of admissions and treatment outcomes of the admissions
and identify main causes of mortality in ICU of the facility. The admission book and patients’ re-
cords were reviewed retrospectively guided by a data extraction form which was specifically de-
signed for this study. The extracted data included age, sex, referring unit, diagnosis, treatment
outcome and length of stay. The data were analyzed using STATA version 10.0. A total of 253 pa-
tients were admitted to the ICU over the one year period of study. About a third of the patients
(33.6% n = 85) were admitted due to postoperative surgery. There were 154 deaths representing
an overall mortality of 60.9%. Sepsis was the commonest cause of death and accounted for 39.6%,
n = 61 of the deaths. Younger age of less than 40 years and increased patients’ length of stay in the
unit were significantly and positively associated with mortality (P < 0.05). The high mortality
rates among patients admitted to ICU reflects numerous challenges at various levels of critical
care service delivery in the country. There is therefore a need to strengthen critical care services
to improve treatment outcomes for patients admitted to ICU of the facility.
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1. Introduction

An intensive care unit (ICU) is a designated unit within a hospital which is specially staffed and equipped to
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provide observation, care and treatment of patients with actual or potential life threatening illness or injury, from
which recovery is possible [1]. Compared to developed countries where intensive care services are well estab-
lished, intensive care practice in developing countries is still at an early stage of development despite the high
burden of critical illnesses.

Malawi has 4 Central hospitals, two of which (Queen Elizabeth Central Hospital in Blantyre and Zomba Cen-
tral Hospital in Zomba) are in the south. Kamuzu Central Hospital is located in Lilongwe, the central region of
the country and Mzuzu Central Hospital in the north. These Central hospitals are tertiary referral facilities for
the lower level facilities such as the district hospitals, health centres and other private hospitals in the respective
districts within each region.

The Central region, which is the catchment area for Kamuzu Central hospital is one of the densely populated
regions of Malawi, with a total population of 5,510,195 people [2]. The facility offers specialised care to patients
referred from 9 district hospitals and other private health facilities within the region. The facility also serves as a
teaching hospital for various cadres such as medical doctors, nurses, clinical officers and anaesthetic clinical of-
ficers.

The ICU at Kamuzu Central hospital admits both adults and children and has 5 beds representing 0.5% of the
total number of beds at the facility. At the time of this study, there were three ventilators, five cardiac monitors
with some non-functional parameters, pulse oximetry, capnometer, oxygen concentrator and cylinders at the
Kamuzu Central hospital’s ICU. There were no services for arterial blood gas analysis. Laboratory investiga-
tions which include full blood count, blood chemistry, grouping and cross matching were done at the hospital’s
laboratory which served the whole hospital. A laboratory for University of North Carolina (UNC) project, lo-
cated at the hospital, assisted with full blood count and blood chemistry when the hospital’s laboratory was un-
able to conduct these investigations.

The ICU was attached to the hospital’s Main Operating Theatre and was run by anaesthesia department. There
was a resident clinical officer in the unit and was supported by anaesthetic clinical officers who were not physi-
cian graduates but just specially trained nurses and medical assistants. There were nine nurses; none of them had
undergone specialised training in intensive care nursing. Admission of patients to the unit was at the discretion
of the resident clinician and anaesthetic clinical officers who were consulted by medical doctors and surgeons
from different departments. Majority of the patients admitted to the unit were those that required mechanical
ventilation.

In addition to the ICU which was the setting for this study, the hospital had a four bedded gynaecological/ob-
stetric high dependency unit, five bedded surgical high dependency unit, six bedded paediatric high dependency
unit and a four-bedded medical high dependency unit. None of these units ventilated patients. Although chal-
lenges to critical care practice in developing countries have been highlighted [3], there is limited information on
ICU admissions and their outcomes in these countries. The objectives of this audit were therefore to; describe
the profile of admissions, treatment outcomes and identify main causes of mortality in the intensive care unit at
Kamuzu Central Hospital in Malawi.

2. Methodology
2.1. Design and Sampling

This was a retrospective audit of admissions to the Intensive Care Unit for a period of one year spanning from
January to December, 2012. The records of all patients that were admitted within the study period were included
in the audit. Records from other units and departments of the facility other than those from the ICU were ex-
cluded from the study.

2.2. Data Collection

The study used routine Health Management Information System (HMIS) data. In particular, the admission book
in the unit and patients’ records were retrospectively reviewed. Tracing of the patients’ records was done with
assistance of a clerk who was handling the records in the unit. Data collection was done by two nurses who
worked in the unit. A data collection guide was developed and used to extract the following data; age, sex, refer-
ring unit, diagnosis, treatment outcome and length of stay. The primary diagnosis was subdivided into head in-
jury, medical condition, polytrauma, gynaecological/obstetric condition, postoperative surgical condition and

other surgical conditions.
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2.3. Data Analysis

Data were analyzed using STATA version 10.0. Descriptive statistics were computed for the variables (age, sex,
referring unit, diagnosis, treatment outcome and length of stay). The results are presented as frequencies and
percentages in tables and graphs. Chi-square test was used to determine association between the explanatory
variables (diagnosis and length of stay) and the response variable (treatment outcome). The test level of signifi-
cance was 5%.

2.4. Ethical Consideration

The study was exempted from review by National Health Sciences Research Committee (NHSRC) on the basis
that audits were not required to undergo ethical review. However, permission to publish the audit findings is re-
quired and was sought from the NHSRC. Institutional clearance was granted by the management of Kamuzu
Central Hospital for the audit to be conducted at the facility.

3. Results
Profile of Admissions

Records of 253 patients that were admitted to the ICU over the study period were reviewed. The mean * 1
Standard Error (SE) age for the patients was 29 + 1.06 years. A summary of the profile of the admissions is pro-
vided in Table 1.

4. Treatment Outcome

The treatment outcome of eight patients (3.2%) was not recorded, 154 patients (60.9%) died, 1 patient (0.4%)
was referred to another facility and 90 patients (35.6%) were discharged from the ICU to step down units (either
high dependency unit or general ward). The common cause of death was sepsis which accounted for 39.6%, n =
61, followed by head injury (16.2%, n = 25), malaria/meningitis (7.1%, n = 11), anaemia/haemorrhage (5.2%, n
= 8), polytrauma (5.2%, n = 8), eclampsia (5.2%, n = 8), pneumonia (4.5%, n = 7). Shortage of blood for trans-
fusion was the cause of death for 3 patients (1.9%) and the other causes of death accounted for 13.2% (n = 20).
There were 4 patients (2.6%) that died but the causes of their death were not recorded.

Most of the patients that died were those aged between 21 and 30 years (Figure 1). The age group below 40
years accounted for 76.5% (n = 118) of the deaths. Young age (less than 40 years) was significantly and posi-
tively associated with high mortality (P < 0.05).

The number of deaths showed a declining trend within 12 hours of stay in the ICU and also after 6 days of
stay in the ICU (Figure 2). Most of the deaths (61.6%, n = 93) occurred between 12 hours and 6 days of stay in
the ICU (Figure 2). These results are due to the fact that most of the deaths were caused by sepsis. In addition,
there was a significant positive association between length of hospital stay and mortality (P < 0.05).
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Figure 1. Mortality in relation to patients’ age (P = 0.003, n = 154)
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Table 1. Profile of patients that were admitted at the Kamuzu Central Hospital
ICU from January to December, 2012.

Variable N (%0)
Sex
Female 114 (45.1%)
Male 135 (53.4%)
Not recorded 4 (1.6%)

Age distribution

<10 years 33 (13%)
11 - 20 years 36 (14.2%)
21 - 30 years 57 (22.5%)
31 - 40 years 54 (21.3%)
41 - 50 years 18 (7.1%)
51 - 60 years 8 (3.2%)
61 - 70 years 6 (2.4%)

>70 years 8 (3.2%)
Not recorded 33 (13%)

Source of admission

Casualty Department 27 (10.7%)
Children Ward 21 (8.3%)
Maternity ward 43 (17%)
Medical Ward 8 (3.2%)

Private/CHAM Hospitals 3 (1.2%)
Main Operating Theatre 28 (11%)
Short Stay Department 8 (3.2%)

Surgical High Dependency Unit 8 (3.2%)
Surgical Ward (1A) 6 (2.4%)
District Hospitals 2 (0.8%)
Not recorded 100 (39.5%)
Diagnosis
Head Injury 44 (17.4%)
Medical condition 48 (19%)
Obstetric/Gynaecological condition 59 (23.3%)
Polytrauma 14 (5.5%)
Post operative surgical conditions 85 (33.6%
Other surgical conditions 3 (1.2%)

5. Discussion

This study has described the profile of admissions and their treatment outcome in intensive care unit over a pe-
riod of one year. Surgical conditions constituted majority of admissions. These results are supported by results
of previous studies which also reported that most of the patients admitted to ICU in the developing world were
surgical cases [4] [5]. In light of this growing evidence, there is need for strengthening surgical care in these
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Figure 2. Patient mortality in relation to the length of stay in the ICU (P = 0.042, n
=151).

countries to reduce the burden of surgical diseases on critical care services.

Head injury and polytrauma also contributed significant number of admissions. Although the cause of these
injuries was not included in the extracted data, it was observed that most of the injuries were a result of road
traffic accidents. The World Health Organization Global Status on road safety [6] reported that 1.3 million peo-
ple die every year in road traffic accidents globally, of which 90% occur in developing countries which ironi-
cally possess 48% of the world’s registered vehicles [6]. Most of the accidents are a result of careless driving
and use of road unworthy vehicles. Results show that there is a need for serious interventions in the prevention
of road accidents in the developing countries including Malawi.

Mortality was noted to be higher than that reported in a previous audit of admissions in 2010 in the same ICU
[7]. This may be attributed to general increase the number of admissions at the facility [2]. Contrary to what was
reported in a previous audit in 2010, [7] the results show that patients that were below the age of 40 were asso-
ciated with high mortalities. In addition, increased patients’ length of stay in ICU was also associated with high
mortality. The results are due to the fact that in this study most patients were admitted with critical conditions
which could not be reversed. As also reported in previous studies [7] high mortalities are a result of weaknesses
in scoring of severity of illness in resource-limited countries in the absence appropriate laboratory services
which constitute parameters of the scoring systems [8], [9]. Results therefore show that there is a need for a lim-
ited resource setting disease severity scoring systems at the facility.

Although the extracted data did not include employment status of the patients but the 2010 Malawi Demo-
graphic and Health Survey [2] reported that 56% and 82% of females and males respectively within the age
group of 15 - 49 years in Malawi were employed. The loss of citizens within this age group is therefore an issue
of serious concern to the economy of the country as the most productive people are dying early.

Sepsis was the common cause of death. This could be attributed to insufficient early sepsis care and lack of
resources in managing patients with sepsis. For instance, blood culture and sensitivity was rarely done at the fa-
cility. As observed by Baelani et al., [10] most African countries particularly in sub-Saharan Africa are not able
to implement the Surviving Sepsis Campaign guidelines due to lack of resources. Therefore there is a need for
the country to increase financial resource allocation to the facility so that surviving sepsis campaign guidelines
can be implemented in full at the facility, thus improving patient outcomes as the major cause of mortality will
have been eliminated.

The study results show that some patients in the ICU, died due to preventable causes of death. For example,
the deaths of the 3 patients that died due to shortage of blood at the blood bank for transfusion. These deaths
could be prevented if blood was readily available in the blood bank. There is therefore a need to intensify cam-
paigns for blood donation to help patients in dire need of blood during emergencies. In addition the death of a
patient with sepsis who died as a result of electricity black out while on a ventilator could also have been pre-
vented. Therefore, ventilators with back-up batteries or standby generators should be installed in the ICU to
protect the lives of patients undergoing mechanical ventilation in case of electricity blackouts.

Results show that some of the records of patients who died could not be traced in the facility’s records. In ad-
dition, the tracing of records for patients that were discharged from the unit was also difficult. Lengu et al., [11]
also reported that documentation at the same facility including the other tertiary facilities in Malawi was poor.
The results also agree those that were reported by Rodden and Bell [12] in their study in the United Kingdom in
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which documentation was described as a forgotten skill by healthcare workers. These results are reported despite
the fact that documentation is a legal requirement [13] and allows hospital staff to share information about pa-
tients. Therefore, it is recommended that the facility authorities should strengthen record keeping and also con-
sider electronic recording and storage of patients’ data.

6. Limitations of the Study

Some of the required data about the patients could not be found in the admission book which is provided by the
Health Management Information System (HIMS) department.

7. Conclusion

Intensive care practice is still undeveloped in developing countries despite the increased burden of illnesses re-
quiring this type of care. Most of the patients were admitted at the ICU of Kamuzu Central Hospital due to sur-
gical conditions, with head injuries and polytrauma being the most common causes of the admissions. Results
show that over 50% of the patients in this study died. The high mortalities are a result of weakness in scoring
severity of illness which is common in resource constrained countries due to the absence of appropriate labora-
tory services. There is therefore a need to strengthen the ICU so that it is able to score severity of illness among
the admitted patients. Mortality was high in patients below the age of 40, which is also the most productive age
of the population, probably due to increased road accidents among this age group. Sepsis was the major cause of
death among the patients due to lack of resources to manage the patients and most of the patients died between
12 hours and 6 days after being admitted in the ICU. There is therefore a need to strengthen the ICU with
equipment and supplies for the management of sepsis. Other areas that need strengthening include ensuring con-
stant availability of blood for transfusion and installation of standby generators to supplement the mains for the
operation of ICU equipment during blackouts caused by power failure. Results calls for the strengthening of
ICU in order to optimize positive patient outcomes.
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