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Abstract 
Background: Necrotizing fasciitis is a rapidly spreading soft tissue infection 
involving the deep facial layers. It can cause secondary necrosis leading to 
significant morbidity and mortality. The most important predictor of mortal-
ity is a delay in diagnosis. In low income countries, that delay must be high 
and other predictors of morbidity and mortality must be pointed out. Objec-
tive: To determine necrotizing fasciitis (NF) prognostic factors in a low in-
come country. Patients and Methods: It is a prospective and descriptive 
study conducted over a one-year period from November 1, 2017 to November 
1, 2018 about 23 cases of necrotizing fasciitis in two hospitals of Bujumbura. 
Results: The incidence of necrotizing fasciitis in these 2 hospitals (Kamenge 
Teaching Hospital and Prince Regent Charles Hospital) was 1%. The average 
age of patients was 41.76 years. Males were predominant with a sex ratio of 
1.55. The risk factors for NF were: NSAIDs in 39%; HIV infection in 13%, 
diabetes mellitus in 4% and high blood pressure in 4%. The average time 
from symptoms onset to admission was 17.13 days. The mean time from ad-
mission to surgical treatment was 4 days with extremes of 1 to 22 days. The 
most affected site was the lower limb in 82% of cases. All patients (96%) were 
treated with necrotic tissue debridement. It was associated with skin grafting 
in 48% of cases. One patient (4%) with diabetes mellitus and HIV infection 
was amputated. The mortality rate was 22% (n = 5). Among those 5 patients, 
there was a combination of risk factors (diabetes mellitus, NSAID use and 
HIV infection) in 80% (n = 4), 60% (n = 3) were over 60 years of age and 60% 
(n = 3) were operated 10 days after the onset of symptoms. The average time 
of hospital stay was 101 days with extremes of 14 to 400 days. Conclusion: 
Necrotizing fasciitis is associated with a high mortality rate in low income 
countries. The use of NSAIDs; delayed treatment, elderly and immunosup-
pressive conditions such as diabetes mellitus and HIV are the most prognos-
tic factors in Bujumbura hospitals. 
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1. Introduction 

Necrotizing fasciitis (NF) is a skin and soft tissue infection that involves the vital 
and functional prognosis of patients. Its management requires a multidiscipli-
nary team [1]. It is often located in the lower limb but it can occur in any part of 
the body [2] [3]. Many bacteria can lead to that condition but the streptoccocci 
are the most frequently involved. The frequency of NF is strongly linked to the 
frequency of its risk factors such as diabetes mellitus, cancer, HIV, organ trans-
plantation and alcoholism [4] [5]. The absence of an urgent and appropriate 
treatment compromises the prognosis of the disease. NF is responsible of serious 
functional sequelae in 20% - 50% of cases [6] [7] and of a mortality rate between 
6 and 76% [8]. The earliness of the surgical procedure in the first 24 hours fol-
lowing admission is a major determinant of the prognosis. The initial severity of 
sepsis, elderliness and comorbidity are the main mortality risk factors [9]. These 
risk factors associated with NF vary from developed to low and middle income 
countries. This is probably due to the different lifestyles of populations. Know-
ing the factors that lead to the poor results of FN treatment is the population of 
Bujumbura will allow to anticipate the mechanisms for preventing and treating 
this pathology. 

We analyze the prognostic factors associated with NF in patients at Kamenge 
Teaching Hospital and Prince Regent Charles Hospital in Bujumbura a main city 
of Burundi which is a low income country. 

2. Material and Methods 

This was a prospective and descriptive study conducted over a one-year period 
from November 1, 2017 to November 1, 2018. This study was carried out in the 
surgical departments of the 2 hospitals of Bujumbura (the Kamenge Teaching 
hospital and the Prince Regent Charles Hospital). All patients admitted for NF 
during the study period were included. After obtaining the authorization of the 
ethics committee and the consent of the patients; the data collection was carried 
out by direct questioning of the patients or their family and friends only from 
the follow-up sheets. They were collected on a pre-established form. Mortality, 
amputation and long hospital stay were considered as criteria for poor progno-
sis. The variables studied were age, sex, the time between the onset of symptoms 
and consultation, risk factors, the location of the NF, the time between admis-
sion and surgical treatment, the treatment provided at the hospital and the evo-
lution of the cases. Data entry was done using Microsoft excel and averages were 
calculated using “Stata” software. The results are presented in numbers and per-
centages. 
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3. Results 

Twenty-three cases of NF were collated from a total of 2116 patients hospitalized 
in the surgical department of the CHUK and HPRC, that is about 1% of all cases 
admitted during the study period. The mean age of the patients was 41.76 years 
[(SD = 4.68)] [CI 95% 32.05 - 51.48 Median = 42 (EIQ: 28 - 60)]. The age range 
of 31 - 60 years was the most represented with a frequency of 48% (Table 1(a)). 

Males were predominant (61%) with a sex ratio of 1.55%. NSAIDs use was the 
most common risk factor in 39% of cases, followed by HIV in 13%, diabetes 
mellitus in 4% and high blood pressure in 4% (Table 1(b)). The gateway to in-
fection was identified in 43% of patients. The mean time from symptom onset to 
admission was 17.13 days [(SD = 1.91) 95% CI: 13.18 - 21.09 Median 14 days 
(EIQ: 10 - 30)]. Thirteen patients (57%) were referred from another health care 
facility. Cutaneous necrosis and painful edema were the reason for consultation 
in all our patients (100%) (Figure 1). The lower limb was the most affected in 
nineteen cases (82%) with one case (4%) in which both lower limbs are affected, 
the upper limb is affected in three cases (13%)(Table 1(c)). 

Dual antibiotic therapy combining beta-lactam antibiotics and imidazole was 
the most commonly prescribed combination of antibiotics (43%). Debridement 
of all necrotic tissue up to macroscopic healthy limits was performed in all our 
patients (96%). Concerning the reconstruction of skin loss, 65% of the cases,  

 
Table 1. Epimiological features of necrotising fasciitis: Bujumbura; 2019. (a) Patients 
years ranges; (b) Risk factors of necrotising fasciitis; (c) Necrotising fasciitis location. 

(a) 

years ranges n percentage 

<1 1 4% 

1 - 30 5 22% 

31 - 60 11 48% 

>60 6 26% 

(b) 

Risk factors n percentage 

HIV 3 13 % 

NSAID use 9 39 % 

Diabetis mellitus 1 4 % 

Blood pressure 1 4 % 

(c) 

Location n percentage 

Lower limbs 19 82 % 

Upper limbs 3 13 % 

Abdominal wall 3 13 % 
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Figure 1. Lower limb necrotizing fasciitis. 

 
have been treated by skin graft while for 7 patients (30%) a directed healing was 
necessary. One patient (4%) who was HIV infected and had used NSAIDs had 
extensive necrosis associated with severe sepsis. He was treated with an ATK 
amputation (Figure 1). 

The mean time from admission to surgical treatment was 4.17 days with [(SD 
= 1.24) 95% CI: 1.60 - 6.75 Median 2 days (EIQ: 1 - 4)]. The mean time of hos-
pital stay was 101 days with extremes ranging from 14 to 400 days. In 38% of pa-
tients who were hospitalized beyond 100 days, NSAIDs were found to be taken. 

Five patients (22%) died. Among these, 4 patients (80%) had consulted more 
than 10 days after symptoms onset, 3 patients (60%) had risk factors, among 
whom 2 (40%) had HIV infection, 1 (20%) taken NSAIDs and 3 (60%) were over 
60 years of age. Overall, there was a statistically significant relationship between 
patient prognosis and NSAIDs use, with a P-value of 0.035 (P < 0.05). 

4. Discussion 

The purpose of our study was to analyse the prognostic factors of NF in the two 
major hospitals in Bujumbura with unfortunately a small sample of patients as 
limitation. NF is a serious infection because of the functional sequelae it causes 
and the mortality rate associated with it. It accounts for 1% of the causes of sur-
gical hospitalization in the two national hospitals in Bujumbura. In a study con-
ducted in 2006 in Qatar, NF accounted for 1.15% of all cases admitted to the 
surgical intensive care unit [10]. All ages are affected but with a peak of fre-
quency in young adults. The average age of patients in our series is 41.76 years, 
and studies in advanced and low- and middle-income countries have found a 
mean age ranging UNE from 31 to 61 years [11] [12]. 

In our study, there is a predominance of males with a sex ratio of 1.55. In the 
review of the literature, male predominance is found with a sex ratio varying 
between 1.4 and 3 [13] [14]. Nevertheless, a Canadian paediatric series noted a 
slight female predominance with a sex ratio of 0.9 [15]. 

The various causes of immunosuppression (diabetes, HIV, alcoholism, use of 
immunosuppressants) are risk factors for NF. These factors may lead to poor 
results by promoting the spread of necrosis, aggravating the infection and slow-
ing the healing [16]. There is a disparity in their association with NF whether in 
sub-Saharan Africa or in the Western countries. HIV infection, being the main 
cause of immunosuppression in sub-Saharan countries, is strongly associated 
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with NF according to the results of studies in this region. It is present in 13% of 
the cases in our study, in 17% of the cases in Magala, Uganda [12], while it is 
only associated with 4% in Germany [13]. 

Diabetes mellitus is the leading risk factor for NF in developed countries, with 
rates ranging from 46% to 71% [13] [17]. It is 4% in our series and 6% in the se-
ries of Magala et al. in Uganda and Yilma in Ethiopia. Hyperglycemia is a factor 
affecting adhesion, chemotaxis and bactericidal activity of phagocytes [15]. 

NF is a result of the alteration of the vascular framework and therefore hyperten-
sion is considered as a risk factor. In our series, it is associated with NF in 4% of cas-
es. This association is stronger in Qatar (24.5%) [10] and Saudi Arabia (46%) [12]. 

NSAIDs represent the most prescribed therapeutic class in the world, given 
their analgesic, antipyretic and anti-inflammatory properties. The possibility 
that NSAIDs may contribute to the development or progression of NF has been 
raised. They mask the symptoms of NF or contribute directly to the pathogenesis 
of NF by inhibiting neutrophil function and increasing cytokine release [18]. 
The use of NSAIDs was found in 39% of our patients. NSAIDs use is also asso-
ciated with long hospital stays, as 38% of patients who were hospitalized for 
more than 100 days had taken them. 

The most affected site was the lower limb in 70% of cases. In the studies Sura-
hio et al. in Saudi Arabia [12] and Magala et al. in Uganda in 2014 [11], the low-
er limb was most affected in 68.57% and 49% respectively. 

Surgical treatment consisted of debridement in 96% of our patients. Several 
complementary therapeutic approaches (negative pressure therapy, hyperbaric 
chamber oxygen therapy, skin grafting), combined or not, allow rapid tissue re-
construction but only skin grafting was possible in our context. It was done in 
48% of the cases. This treatment was performed with an average delay of 21.13 
days. This delay in treatment is associated with the high mortality observed in 
our study. In fact, 80% of the patients who died consulted 10 days after the onset 
of symptoms. The average of the time of consultation for our patients was 17.13 
days after the onset of symptoms, while the time between admission and surgical 
treatment was 4 days. One patient (4%) with diabetes and HIV infection was 
amputated after failure of debridement. 

There were five cases of death (22%) in our series. According to studies in ad-
vanced and least developed countries, the mortality rate varies from 14% to 21% 
[4] [11] [14] [17]. In our series, the mortality rate increases with age. This is esti-
mated to 37% in the age group of 50 to 60 years but raised to 62% after 60 years. 
Death and amputation are also associated with the use of anti-inflammatory drugs, 
HIV infection, and diabetes. Golger et al. [9] argue that advanced age and the 
existence of an immunosuppressive condition are predictive of mortality in pa-
tients with necrotizing fasciitis. 

5. Conclusion 

NF is a disease that affects middle-aged individuals with a male predominance. It 
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affects the lower limbs mostly. It is often associated with different risk factors. In 
the two national hospitals in Bujumbura, it was often associated with the use of 
NSAIDs and HIV infection. The delay to admission induces a delay in surgical 
management, whereas surgical management, if undertaken early, can improve 
the functional and vital prognosis of this pathology. Advanced age and the exis-
tence of immunosuppressive conditions are risk factors of mortality, amputation 
and long stay at hospital. 
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