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Abstract

Sickle-cell disease (SCD) represents a substantial public health problem in Gabon. Fever is one of
the principal reasons for the hospitalization of children afflicted by major sickle-cell disorder,
since it can be a clinical reflection of severe infections that have the potential to become life
threatening. Objectives: Identification of the main causes of fever in children with SCD in our clin-
ical setting, with the aim of optimizing treatments. Patients and Methods: This is a retrospective
study of all the medical files for children with SCD that were admitted to our ward, over a two year
period, due to fever (>38.5°C) lasting more than 24 hours. Only those files that contained at least
the following five fundamental medical examinations were retained for further evaluation: Com-
plete Blood Count (CBC), blood smear, blood culture, urine culture and chest X-ray. Out of a total of
118 admissions (103 patients), 87 (73.7%) were due to the incidence of fever. The medical files of
11 patients were deemed to be unusable. Seventy-six episodes of fever were observed among 69
children, of which 42 were male and 27 female (sex ratio of 1.5). Among these, seven (10%) were
admitted twice. Results: The age groups that were most affected included 12 - 18 year-olds (30
cases: 43.5%) and 6 - 12 year-olds (26 cases: 37.7%). The most common accompanying symptoms
were bone and joint pain (43.4%), asthenia (22.4%), cough (19.7%), vomiting (17%) and head-
ache (15.8%). The specific cause of the fever could not be pinpointed in 29 cases (38.1%). Aside
from these cases, the main causes of fever were malaria (30.3%) and bronchopulmonary infec-
tions (22.4%). The white blood cell count was >20,000/mm3 in 47% of respiratory infections, 43.5%
of the cases involving malaria and 55.2% of cases of fever with unknown cause. Hemoglobin levels
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were <5g/dl for 52.2% of the cases involving malaria and 22.6% for those of unknown origin. For
four patients, all less than 10 years of age, the disease was fatal. Conclusion: For the majority of
fever episodes, the underlying cause could not be determined. Nonetheless, malaria was identified
as one of the principal identifiable causes of fever among children with SDC in Libreville. Treat-
ment for malaria upon admission, and the promotion of preventative measures, therefore seems
to be appropriate for our clinical setting. In light of the large number of unresolved cases, syste-
matic prescription of broad-spectrum antibiotics may also be called for.
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1. Introduction

Sickle cell disease (SCD) is the most widespread and most serious form of hemoglobin disorders [1]. Sub-Sa-
haran Africa is the most affected area, with an incidence of sickle cell trait ranging from 2 to 30%, depending on
the specific region [1]-[4]. According to recent estimates, close to 275,000 afflicted children are born worldwide
each year, of which 80% are in Africa [1]. In Gabon, SCD is a major public health problem, with 24% of the
population carriers of hemoglobin S (HbS) and a 2% - 3% level of SS (HbSS) homozygous [5] [6]. Infectious
complications are responsible for high rates of morbidity and mortality in SCD patients [4] [7]-[12]. In deve-
loped countries, the initiation of effective preventive measures (newborn screening, oral penicillin prophylaxis,
pneumococcal and Haemophilus type b immunization) has resulted in the dramatic reduction in these rates [7]
[12] [13]. This preventive strategy remains not easily accessible in sub-Saharan Africa, except for some pilot
projects [14] [15]. Fever may be the expression of these infections, as shown by several authors [16]-[20], but to
our knowledge no similar studies have been conducted to date in Gabon. Also in case of occurrence of fever, the
physician is confronted with the haunting of a serious infection requiring prompt and aggressive treatment. The
aim of this study was to determine the main causes of fever in children with sickle cell disease in our context, in
order to optimize therapeutic management.

2. Patients and Methods

Records of children with sickle cell disease, hospitalized in our department for fever (axillary temperature >
38.5°C) evolving for more than 24 hours over a period of 24 months, were retrospectively analyzed. They were
known sickle cell patients, the diagnosis having been made previously, most often during the development of
acute complications. The hospital receives patients unselected, brought directly to the emergency room by the
parents, or sent by other health facilities instead. No specific monitoring is organized there. Children are hos-
pitalized alone without escorts. We selected only those files containing at least the following five tests: Com-
plete Blood Count (CBC), blood smear (BS) to detect malaria parasites, urine culture, blood culture (>1), and
chest X-ray. A lumbar puncture was performed in cases of meningeal syndrome or other signs that indicated
neurological issues. Out of a total of 118 admissions (103 patients), 87 (73.7%) were due to the incidence of
fever. From the latter group, records from eleven patients were deemed to be unusable (incomplete files). Se-
venty-six episodes of fever were observed among 69 children (seven children were admitted twice or more).
There were 42 boys and 27 girls, resulting in a gender ratio of 1.5. All of the patients were homozygous SS.
None were receiving regular health checks and there was no documentable evidence of specific preventative
measures (e.g. oral penicillin, pneumococcal and Haemophilus influenzae type b vaccination). The protocol of
care in emergency included a dual probabilistic antibiotic treatment cefotaxime + gentamicin in addition to qui-
nine salt perfusion. Transfusion of packed red blood cells was performed in all patients with hemoglobin < 5 g/dl.
Ethical approval for the study was obtained from the research and ethics committee of the Faculty of Medicine
of the Health Sciences University, Libreville, Gabon. Statistical analyses were performed using the Chi-squared
distribution and Fisher’s exact test for measures < 3. A p-value of <0.05 was considered to be significant.

3. Results
The most represented age groups were 12 - 18 year-olds (30 cases: 43.5%) and 6 - 12 year-olds (26 cases: 37.7%)
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(Figure 1). The most common associated symptoms (Table 1) were bone and joint pain (43.4%), weakness
(22.4%) and cough (19.7%). Table 2 lists the causes of the fever. Three patients (3.9%) had urinary tract infec-
tion; the isolated microbes being Escherichia Coli (two cases) and Klebsiella pneumoniae (one case). The cause
of the fever could only be clearly established for 29 of the cases (38.1%). The blood cultures were positive six
times (8.7%); Streptococcus pneumoniae (two cases) and Haemophilus influenzae (two cases) were all asso-
ciated with pulmonary impairment. Klebsiella pneumoniae (one case) and Salmonella spp (one case) were the
other organisms that were detected. Lumbar punctures, which were carried out 8 times (11.6%), were normal:
for one child undergoing convulsions, five children between the ages of 6 and 12 who had headaches and back
pain, and two children of three and four years of age, respectively, who experienced vomiting and weakness.
Analysis of symptoms associated with the fever (Table 1) indicated a significant difference (p = 0.002) between
respiratory tract infections and malaria in terms of coughing fits. White blood cell counts were >20,000/mm® for
47% of the cases involving respiratory infections, 43.5% of the malaria cases and 55.25% of the cases of fever
with unknown origin (Table 3); and there was no significant difference between these values. Four fatalities
were documented (5.8%): two cases of acute anemia involving malaria in a two year old girl and a seven year
old boy, one case of Salmonella spp septicemia for a four year old boy, and one case of a boy, aged 5, who was
undergoing convulsions and for whom the cause could not be determined.

3-24months

3-5Syears
6-12years Age
13-18years

Figure 1. Age distribution of the 69 sickle cell disease patients.

Table 1. Functional signs depending on the cause of fever in the 69 children with sickle cell disease admitted to the Owendo
Pediatric Hospital (HPO).

Causes Malaria Bronchopulmonary Undetermined Urinary tract ~ Osteomyelitis  Total

symptoms n=23(%) infection n =17 (%) causes n =29 (%) infectionn=3(%) n=2(%) (%) [PEITE
Weakness 8 (34.8) 2 (11.8) 4(138) 1(33.3) 2(100) 17 (224)  0.07
Headache 4 (17.4) 2 (11.8) 5(17.2) 1(33.3) 0(00)  12(15.8)
Ab‘:)‘;'i‘r‘]i”a' 5 (21.7) 2 (11.8) 3(103) 0(0.0) 0(0.0)  10(13.1)
E)?:fpa;:g 7 (30.4)° 7 (41.2) 15 (51.7)° 2 (66.7) 2(100)  33(434) 012
Backpain 0 (0.0) 0(0.0) 4(13.8) 1(33.3) 0(0.0) 5 (6.6)
Chestpain 0 (0.0) 2 (11.8) 3(10.3) 1(33.3) 0(0.0) 6 (7.9)
Cough 4(17.4) 11 (64.7) 0(0.0) 0(0.0) 0(00)  15(19.7) 0.002
Vomiting 5 (21.7) 2 (11.8) 5(17.2) 1(33.3) 0(00)  13(17.1)
Vertigo 2(8.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2 (2.9)
Convulsions 0 (0.0) 0(0.0) 1(3.4) 0 (0.0) 0(0.0) 0(0.0)

*Compared values.
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Table 2. Causes of fever among the 69 children with SCD who were admitted to the OPH.

Causes n %
Bronchopulmonary infections 17 224
-Bronchopneumonia 11 14.5
-Pneumonia 6 79
Malaria 23 30.3
Bone and joint infections 2 2.6
Urinary tract infections 3 39
Bacteremia 6 8.7
-Salmonella spp 1 13
-Streptococcus pneumoniae 2 2.6
-Haemophilus influenzae 2 2.6
-Klebsiella pneumoniae 1 13
Hepatitis B 1 13
Undetermined causes 29 38.1
Total 76 100

Table 3. Levels of white blood cells and hemoglobin according to the principal causes of fever among the 69 children with
SCD admitted to the Owendo Pediatrics Hospital.

Respiratory

Causes Y — hfalaria Undeteinined ) Uri_nary t_ract ) Bor_19 andi'oint p-value
n =17 (%) n=23(%) causesn =29 (%) infectionn =3 (%) infections n =2 (%)
Leukocytes
<10000/mm?3 1(5.9) 3(13) 0(0.0) 0(0.0) 0(0.0) 0.63
10000 - 20000/mm3 8 (47) 10 (43.5) 13 (44.8) 1(33.3) 1 (50)
>20000/mm? 8 (47) 10 (43.5) 16 (55.2) 2 (66.6) 1 (50)
Hemoglobin
<5 g/dl 4(23.5) 12 (52.2)" 8 (27.6)" 1(33.3) 1 (50)
>5 g/dl 13 (76.5) 11 (47.8) 21 (72.4) 2 (66.6) 1 (50) 0.07

*Compared values.

4. Discussion

The limitations of this study are inherent to its retrospective nature: no inclusion of patients seen in outpatient,
many incomplete records and many cases of undetermined cause. A prospective study would refine our results
that nevertheless provide valuable information.

Bacterial infections represent the main complication associated with SCD, resulting in elevated morbidity and
mortality rates [4] [7]-[12]. Therefore, in case of fever, most protocols of care as well as international recom-
mendations advocate routine prescription of broad-spectrum antibiotics [7] [10]-[12] [16]-[20]. It is however
difficult to implement such treatment in Africa since these drugs are expensive and are not always readily avail-
able in the health facilities. The objective of this study was to assess the causes of fever in Libreville, with the
aim of optimizing the administration of antibiotics. In light of the large number of cases of unknown origin
(38.1%) and the frequency of respiratory and other infections (22.4%), it seems clear that systematic administra-
tion of antibiotics is advisable for patients in Gabon with SCD. Malaria remains, however, the main cause of
fever that can be definitively associated with SCD, since it occurred in 30.3% of our patient cohort. This rate is
higher than that observed by Rahimy et al. at Cotonou (6.7%) [14], but this involved a cohort of monitored
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children who were receiving anti-malarial prophylaxis [13]. On the other hand, Gabon is situated in an area
where malaria is holo-endemic. Transmission of the parasite is hence stable and continuous throughout the year,
and this may explain these rates. While it is generally accepted that the hemoglobin S trait has a protective role
against severe forms of malaria [2] [21] [22], it is also known that the latter exacerbates the anemia due to hy-
perhemolysis and presents a trigger for vaso-occlusion crisis (VOC) [7] [21]. Therefore, 12 of the 23 patients
(52.2%) afflicted by malaria had severe anemia (Hb < 5g/dl), hence requiring a transfusion (Table 3). A similar
frequency (54.4%) was found by Ntetani Aloni et al. in Kinshasa [23]. Among these, we encountered two deaths,
which confirm the observations made by McAuley et al. in Kenya [24]. Since the abandonment of the anti-ma-
larial chemoprophylaxis in Gabon because of high levels of chloroquine resistance, the insecticide treated bed
net is now the only effective preventive measure recommended.

Bronchopulmonary infections were the second cause of fever in our study (22.4%). These typically are major
determinants of morbidity and mortality in sickle cell disease [7]. They accounted for 42.8% of infections we
observed in a previous report [8] and 40.4% of cases in Libreville as reported by Thuillez et al. [6]. In a study by
Wierenga et al., acute chest syndrome (ACS) was the second leading cause of fever with 21.8% and was the on-
ly pulmonary involvement [17]. The ACS is conventionally defined as the association of chest pain with short-
ness of breath and a recent radiological abnormalities (infiltrate), all against a backdrop of fever [7] [17]. This
frequently requires treatment in the intensive care unit. Although the distinction between a beginning ACS and a
simple pneumonia is often difficult, we took the diagnosis of pneumonia and bronchopneumonia given the ab-
sence of dyspnea in our patients and the favorable outcome with conventional treatment. Streptococcus pneu-
moniae and Haemophilus influenzae type b are the most frequently implicated pathogens, and to a lesser degree
atypical bacteria such as Mycoplasma pneumonia. As we will see later, many studies note the effectiveness of
antibiotic prophylaxis with oral penicillin and vaccination in the prevention of these diseases [7] [12] [14] [25]
[26]. The infection can also be caused by viruses, which does not diminish its potential severity in which it can
trigger a vaso-occlusive crisis through fever, hypoxia and dehydration, all three factors of sickling [7].

Urinary tract infections constitute another frequent cause of fever in children with SCD. We only found three
cases, or 3.9%. This is similar to the 2.4% incidence observed by Wierenga et al. in Jamaica [17], but consider-
able lower than the 26% noted by Mava et al. in Nigeria [27]. In a previous investigation undertaken at our ward,
42.8% of the observed bacterial infections were urinary tract infections [8].

Bacteremia represents the main threat to children with SCD. We detected six cases (8.7%) of which one was
septicemia, compared to 6.1% for Wierenga et al. in Jamaica [17], 6.6% for Williams et al. in Kenya [25] or 0.8%
for Baskin et al. in Boston [26]. This low incidence that we observed is probably due to the self-administration
of antibiotics, which is a common practice in Libreville that is often not revealed by parents for fear of being re-
primanded by the health care staff. In our Hospital, on the other hand, since children are admitted on their own,
their mothers often prefer other forms of health care. It is also possible that, due to lack of parental knowledge,
fever in some young children goes undiagnosed, causing them to perish without even being admitted to Hospital.
All of these reasons can explain the low proportion of children less than 5 years old in our study. In addition to
being the most commonly encountered, Streptococcus pneumonia, Haemophilus influenzae type b and Salmo-
nella spp are also the most dreaded bacteria [7] [11] [25]. Thanks to the combined effects of oral penicillin and a
range of vaccines, a discrete decline in invasive infections has been observed in recent years in the developed
world [7] [12] [13] [26]-[28]. In Gabon, as elsewhere in sub-Saharan Africa, this preventative strategy does not
exist due to inefficiencies in the health care system and due to the cost of the antibiotics and vaccines. In keep-
ing with opinions expressed by other authors [13] [27]-[29], we believe that a preventative approach remains at-
tainable in Africa, provided that proactive measures are taken to ensure systematic neonatal screening and to
provide ready access to vaccines and oral penicillin, similar to what has been done successfully at Cotonou in
Benin [14]. In the meantime, despite the availability of only minimal resources, it is nonetheless entirely possi-
ble to implement medical care that will improve the outcome for youngsters in Gabon who are afflicted with
SCD.

In keeping with the low incidence of bacteremia, only two cases (2.6%) of bone and joint infections were de-
tected, and none case involved meninges. Our previous investigations [8] [9] had already demonstrated that
these locations were affected relative infrequently among individuals in Gabon with SCD. These observations
were substantiated by Thuillez et al. in a cohort of nearly 300 patients [6].

For more than one-third of the cases (38.1%), none cause could be identified. This differs from the 16.7% re-
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ported in Benin [14]. Nearly half of these patients experienced severe bone and joint pain (Table 1). Analysis of
white blood cells and the level of hemoglobin failed to provide significant clues regarding the disease etiology
(Table 3). Bégué et al. [7] reported that the elevated fever did not always correspond to an underlying infection.
Rather, it was associated with complications such as pulmonary thrombosis and multiple bone infarcts. For the
patient cohort in Jamaica [17], these painful bouts occurred in 27.3% of cases, and they were deemed to be the
sole cause of the fever in 12.1% of the cases. It is now known that the occurrence of a bone infarct induces in-
flammatory cytokine production and other pyrogenic products that are responsible for elevated body tempera-
tures [7] [17]. In the other cases (aside from VVOCs), like Wierenga et al. [17] we believe that these high fevers
involve infections of viral origin or atypical microbes that are not included in our hospital’s diagnostic screening
protocol.

5. Conclusion

Fever remains a common reason for consultation in sickle cell child. It can be an expression of a serious infec-
tion requiring emergency care. In Africa more than elsewhere, the risk of infection is an ongoing concern for
medical staff. The highlight of our study is that none etiology was found in the vast majority of cases. However,
bronchopulmonary infections and malaria occupy a significant place in Libreville. Given that definitive exclu-
sion of a bacterial infection is not possible, we believe that the prescription of broad-spectrum antibiotics by pa-
renteral route remains a wise precaution, despite the high cost of this therapeutic strategy.
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