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Background: Viral disease outbreak remains a key public health concern given its impact on life and livelihood. Historical data suggests Lassa fever is endemic in several West African countries with sporadic cases occurring elsewhere in the region. In February 2023, Ghana recorded its second outbreak of Lassa fever following that of 2011. The present study sought to document the epidemiology of the recent outbreak in Ghana.

Methods: The study used data from the case investigation forms accompanying samples submitted to Noguchi Memorial Institute for Medical Research between February and March 2023 for Lassa fever testing. Descriptive analysis was used to analyse and report the demographic characteristics. Inferential statistics was used to determine associations between the study variables.

Results: The overall positivity rate was 5.19% out of the 539 samples received. Most cases were confirmed in the Month of February. Positivity rate was higher among females (5.65%). Over 90% of all confirmed cases were from the Greater Accra Region. Case burden for LF was highest among healthcare professionals and also adults aged 25–35 years. The commonly reported symptoms among confirmed cases included headache, intense fatigue, fever, and muscle/joint pain.

Conclusion: Lassa fever was confirmed among 5.19% of the suspected cases. Transmission was largely through contact with the highest burden among healthcare workers which is suggestive of poor infection control procedures. There is a need to build and sustain fundamental public health capacities to recognise, diagnose, report, and respond to risks of public health concern and interest.
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Introduction

In February 2023, Ghana declared an outbreak of Lassa fever. This comes after a decade since Ghana recorded its first cases in 2011 (1–4). Lassa fever is an acute viral haemorrhagic disease caused by the Lassa virus, a member of the family Arenaviridae and is endemic in West Africa (5, 6). Other agents from the same family, such as Junin and Machupo viruses, cause similar syndromes, respectively, in Argentina and Bolivia (7).

Human-to-human transmission typically happens through contact with bodily fluids of an infected person and is linked to poor infection control procedures, whereas animal-to-human transmission typically happens after exposure to rodent excreta and secretions such as urine and saliva (8). When symptoms starts to manifest, one becomes contagious and increase in disease severity, which is consistent with the emergence of pharyngeal shedding, vomiting, diarrhoea, and bleeding, as well as rising viral load in bodily fluids (9).

The diagnosis and clinical management of Lassa fever pose a great challenge since early symptoms of the disease are often indistinguishable from that of malaria which is also endemic in West Africa (7). Signs and symptoms typically occur 1–3 weeks after the patient encounters the virus. As reported by Owolabi et al. (7), most infections (approximately 80%), have symptoms that are mild and are often undiagnosed. These include slight fever, general malaise and weakness, and headache. In 20% of infected individuals, however, the disease may progress to more serious symptoms including haemorrhaging (in gums, eyes, or nose, as examples), respiratory distress, repeated vomiting, facial swelling, pain in the chest, back, and abdomen, and shock (7).

The issue of disease outbreaks, particularly those related to viruses, has gained prominence lately, becoming an area of concern in public health (10). Lassa fever has a significant global toll, with imported cases documented in many countries and worries that it could be used as a biological weapon (11, 12).

In Africa, according to Uwishema et al., 300,000 cases of Lassa fever infections are reported annually with an associated death toll of 5,000 deaths (13). Historical data suggests that Lassa Fever is endemic in the West African countries of Nigeria, Sierra Leone, Liberia, Benin and Guinea, with sporadic cases occurring elsewhere in the region. In West Africa, the disease is widespread, affecting an estimated 2 million persons and deaths of 5,000–10,000 persons annually (14). In some other West African countries, it has been reported that 10–16% of people admitted to hospitals in some areas of Sierra Leone and Liberia, every year have Lassa fever, indicating the severe impact of the disease on the population of this region (15).

In January 2023, Nigeria experienced a large outbreak of Lassa fever, with 4,702 suspected cases, five probable cases, and 877 confirmed cases between epidemiological weeks 1 and 15 of 2023 (week ending 16 April). Out of the confirmed cases, 152 deaths representing a case fatality rate (CFR) of 17% were recorded. This was a 20% increase in confirmed cases in comparison with those reported during the same period in 2022 (16). Prior to Nigeria’s outbreak in 2023, Togo reported an outbreak of Lassa fever following the confirmation of a case on 26 February 2022. Their national authorities notified the World Health Organisation (WHO) of an outbreak of Lassa fever after a case, from Takpamba town which borders Ghana, was laboratory-confirmed (16). Ghana, in February 2023, reported an outbreak of Lassa fever. As of the first week of the outbreak in February, the country had recorded a total of 14 confirmed cases with 1 death (1).

According to the WHO’s proposal in the 2005 International Health Regulation (IHR) ratified by United Nations (UN) member states, the threat of infectious diseases requires an effective and efficient transnational coordinated approach for prevention, detection, and response. To recognise, diagnose, report, and respond to risks to public health, nations must build and sustain fundamental public health capacities (17).

Surveillance remains the best approach for the early detection of outbreaks and diagnosis (7). Understanding the factors associated with these infectious disease outbreaks will consequently contribute greatly to rapidly identifying, and promptly responding to these health threats. This study explored the clinical and demographic characteristics as well as documented the scope and epidemiology of Lassa fever cases detected during the 2023 outbreak in Ghana, to enhance the understanding of the disease based on local evidence.



Materials and methods

The study used data from the case investigation forms accompanying samples submitted to the Noguchi Memorial Institute for Medical Research (NMIMR) between February and March 2023 for Lassa fever testing. These samples were collected from suspected cases meeting the case definition (18) including contacts of confirmed cases. The forms are completed by trained field investigators at various health facilities as part of their sample collection processes. Details captured on the forms included socio-demographic characteristics, clinical signs and symptoms, exposition risk, and laboratory information. The data as provided on the case investigation forms, were entered into a Microsoft Excel spreadsheet.


Sample processing

Samples transported from the various health facilities were received at the Virology Department in the Advanced Research Laboratories (ARL) of NMIMR for processing. Ribonucleic Acid (RNA) extraction and purification were carried out using the QIAmp RNA kit (Qiagen, Germany) following the manufacturer’s protocol. Polymerase chain reaction (PCR) amplification processes were performed using the Qiagen OneStep RT-PCR protocol targeting the S and L segments of the viral genome with specifically named primers, the S36 and LVS-339-d.



Statistical analysis

The data was anonymised and analysed to present an epidemiological description of the Lassa fever outbreak in Ghana. Data was analysed using Microsoft Excel Office 16 and STATA version 17. Confirmed cases with incomplete data, in the form of samples without occupation, were labelled and reported as “Unspecified.”

Graphs and tables were generated using Microsoft Excel. The map was generated using Quantum Geographic Information System (QGIS).

Descriptive statistics was used to analyse and report the demographic characteristics in frequencies, and percentages. Inferential statistics was used to determine associations between the study variables using socio-demographic factors as independent or predictive variables, and PCR test results (positive or negative) as the outcome variable.

The age group classification was done according to the Munich Age Classification system (19). Further, the recommendation by the International Journal of Epidemiology was incorporated to subdivide the Adult age group of MACS into mid-decade age grouping (20).




Results

The total study participants were 539, of which 248 (46%) were females. Majority of the participants (40.18%) were adults aged 24–34 years. The mean age was 32.43 (SD 13.18). Healthcare workers (34.74%) were the majority of the study participants. The highest number of samples were received from the Greater Accra region 353 (65.49%; Table 1).



TABLE 1 Socio-demographic characteristics of suspected Lassa fever cases tested between February and March 2023.
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The overall positivity rate was 5.19% out of the 539 samples received. Of the 28 confirmed cases, 3 (10.71%) were suspected cases while 25 (89.29%) were contacts of confirmed cases. The positivity rate among females was 5.65% while that of males was 4.81% (Table 2).



TABLE 2 Testing data on suspected Lassa fever cases tested between February and March 2023.
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The highest positivity (9.09%) rate was recorded among children in their early childhood (3–5) years followed by adults aged 45–55 (8.11%) then 7.69% among adults aged 25–34. However, the highest proportion of Lassa fever cases (50%) was recorded among adults aged 25–34.

In terms of occupation, positivity was highest among veterinary (33.33%), and health support staff (30%). Health support staff comprises persons who, although work at a health facility, offer services other than healthcare. This includes cleaners, orderlies, drivers, and the like. Healthcare workers on the other hand recorded a positivity rate of 13.33%. The burden of Lassa fever cases was, however, proportionally higher among healthcare workers (46.43%). The Chi-Square Test of Independence between the various socio-demographic characteristics and Lassa fever test results indicated a statistically significant association between occupation and Lassa fever status with a p-value of 0.01 at a significant level of 0.05.

Except for 2 confirmed cases from the central region, all other confirmed cases were recorded in the Greater Accra region (Figure 1).
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FIGURE 1
 Geographical distribution of Lassa fever cases during the 2023 outbreak in Ghana.


The highest proportion of confirmed cases was from the Weija-Gbawe district (32.14%) followed by Krowor District (17.85%) and Ablekuma South District (14.29%). A Chi-Square Test of Independence between the reporting region of the suspected case and the Lassa fever test result showed no statistically significant relationship between the two, χ2 (9, N = 538) = 12.47, p = 0.19 (Figure 2).
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FIGURE 2
 Daily RECORD of Lassa fever case(s) in Ghana (2023).


The epi curve portrays an intermittent common source outbreak, which may describe the 2023 outbreak. Using the data from the case investigation form, the actual onset of the outbreak can be said to be 21st January 2023. A surge in cases was recorded on “Day 31” followed by a decline to a single case per day until “Day 37,” when another surge in cases was recorded. The cases peaked on “Day 38” and no case was confirmed subsequently.

The total confirmed cases included 3 suspected cases and 25 contacts. Among the contact cases, the duration between the last contact with a suspected case and the date of sample collection ranged from 1 day to 13 days with the majority (n = 14) being 10 days followed by 2 days (n = 4).

An analysis of the data on location and timelines of case reporting, either using the date of onset or date seen where applicable, shows that the index case was recorded in the Central region. The patient had a travel history prior to the onset of illness. The next recorded case was on Day 26 in the Greater Accra region. The patient, who was a trader, reported no history of travel or contact with a suspected or confirmed case. All 4 cases recorded on Day 31 were among healthcare workers. All four were reported to have had contact with a case. Two out of the 4 had travelled within the 3 weeks before symptoms onset. The next case was recorded on “Day 33.” This patient, a Banker, was reported to have had contact with a case. The next case was recorded on Day 34 among a health worker who reported a history of contact. This case was followed by two cases on “Day 35” and “Day 36.” The patient from “Day 35” was a health worker. The case on “Day 36” was a Male child in the early childhood years who presented with fever. Additional cases recorded on “Day 37” were mostly health workers or health support staff except for a case reported of a welder who was reported to have been hospitalised but with no record of contact or travel.

The last set of cases (n = 11) were all reported on “Day 38.” They all reported no clinical signs or symptoms but had a history of contact. These cases included 4 health workers and 3 health support staff.


Exposition risk

A Chi-Square Test of Independence was performed to assess the association between exposition risk factors and Lassa fever test results. The exposition risk factors included Hospitalisation (whether the patient was hospitalised or visited anyone in the hospital anytime in the 3 weeks before becoming ill?), Traditional medicine (whether the patient received traditional medicine from a traditional healer?), Funeral ceremonies (whether the patient attended any funeral anytime in the 3 weeks before becoming ill?), Travelled (whether patient travel anytime in the 3 weeks before becoming ill?), Contact (whether patient has had contact with a known suspect case anytime in the 3 weeks before becoming ill?), and Contact with Wild Animal (whether patient had contact with a wild animal, non-human primate or others, that was found dead or sick in the bush, or animal behaving abnormally anytime in the 3 weeks before the illness?).

There was a statistically significant association between traditional medicine use and Lassa fever status as well as Contact with a suspected case at a significant level of 0.05 (Table 3).



TABLE 3 Test of association between exposition factors and Lassa fever.
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Discussion

This study set out to document the epidemiology of Lassa fever in Ghana using data from the 2023 outbreak. Out of the total suspected samples of the 539, 28 cases of Lassa fever were confirmed representing an overall positivity rate of 5.19%. This study identified no statistical difference in Lassa fever positivity and biological sex. However, a study by Olayinka et al. (14) reported an increased odds of Lassa fever (LF) among males. This corroborates the observation made when Ghana recorded its first cases of LF, with both being males (4). Yet, LF has been documented to occur among all sexes and ages. Among, the various age groups, positivity rate was highest among the early childhood age group. However, the highest proportion of LF cases was among Adults aged 25–34. Collectively, a proportion of approximately 75% of LF cases were detected among the age group 25–44. Similarly, a 2022 study in Nigeria recorded the highest proportion of LF cases among those aged 25–44.

Based on the case classification, most cases were contacts of confirmed cases. This emphasizes the well-documented means of transmission of LF. This further helps to possibly explain the highest case burden recorded among health workers and health support staff as they may have been exposed in their line of duty. Additionally, this can explain why most of the cases were recorded among young people as the youth are very mobile. From this study, we observed contact with confirmed cases as a factor associated with the transmission of LF. In addition to contact with a confirmed case, there was a significant association between receiving traditional medicine and LF. This could have been a contamination of the packages of the herbal medicine at the place of storage.

Most confirmed cases were from the Greater Accra Region. This can explain the common source intermittent outbreak pattern reflected by the epi-curve. Most of the confirmed cases were from the Weija-Gbawe district which shares a boundary with the central region which could perhaps explain the transmission within the Greater Accra region acknowledging the fact that the index case was a resident of the central region. The cases from the last outbreak of LF in Ghana were recorded in the Ashanti Region.

Uwishema et al. noted the clinical manifestations of LF to include fever and malaise, potentially accompanied by cough, sore throat, headache, nausea, and vomiting (13). Olayinka et al. cited a study by McCormick et al., where they reported a combination of fever, pharyngitis, retrosternal pain, and proteinuria to be significantly associated with LF disease, as similar to the composition of general systemic as well as ear, nose and throat symptoms in their study, which have also been found to be associated with LF disease in Nigeria (13).

The incubation period of LF ranges from 7 to 21 days. Using the duration between the last contact with a case and the date of onset of symptoms for those who developed or date seen at the facility/sample collection as proxy for incubation period, the present study identified a range of 1 day to 13 days which to an extent aligns with that indicated by the WHO according to its 2017 facts sheet on Lassa fever to be between 2 and 21 days (21).

NMIMR was the primary testing facility for LF during the outbreak making the study findings generally representative of the country. However, the data presented is only limited to samples received and tested at the facility during the outbreak period.



Conclusion

Our data show that the outbreak was concentrated in the Greater-Accra region within the month of February, 2023. The positivity of Lassa fever was found to be higher among veterinary workers. However, in terms of proportion of the positive cases, healthcare workers and health support staff suffered the highest burden. The mode of transmission was predominantly through contact and mostly among healthcare workers and health support staff. The positivity among the veterinary occupation further suggests a potential co-transmission route for zoonoses and human-to-human infections. The findings of the study are suggestive of poor infection control procedures which may be partly due to nonavailability/inadequacy control protocols or failure to take precautionary measures because of perception of risk. The threat of infectious diseases requires an effective and efficient transnational and coordinated approach for prevention, detection, and response. There is therefore the need to build and sustain fundamental public health capacities to recognise, diagnose, report, and respond to risks to public health.
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Veterinary 3 1 3333
Retired/
Unemployed 5 1 20
Unspecified 255 5 196

The boldened figures represent the total number tested (539) and the total positive number (28).
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