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We report 3 cases of influenza C virus in children hospitalized with severe acute respiratory infection in Cameroon.
Two of these case-patients had grave clinical manifestations, but all 3 recovered. The lack of specific antiviral drugs
for influenza C virus highlights the need to identify and describe cases involving this virus.

F

our types of influenza viruses are known: A, B, C, and
D (1). Unlike influenza viruses types A and B, influenza C viruses generally cause a mild respiratory illness
(2). However, some cases of lower respiratory infections
have been described in children (1–3). In recent years,
severe illness due to influenza C virus has been reported
from different geographic regions, but few data have come
from Africa (3–6). Previous detection of influenza C virus
in Cameroon reported 2 cases among 561 patients with
influenza-like illness (7). We identified 3 cases of influenza
C virus infection among hospitalized patients with severe
acute respiratory infection (SARI) in Cameroon.
Respiratory samples were collected as part of the influenza surveillance system in Centre Hospitalier d’Essos,
a SARI site located in the central region of Cameroon that
has been involved in surveillance activity since the onset
of the program in 2007. At this site, hospitalized SARI patients are screened for other respiratory pathogens, including bacteria and viruses, within the framework of an internal
project running concomitantly with influenza surveillance
activity since January 2017. The Cameroon National Ethics
Committee gave ethics clearance for this study (document
no. 2017/03/876/CE/CNERSH/SP). Each child’s parent or
guardian also provided written consent before sample collection. While awaiting laboratory analyses, the children
received presumptive treatments, including antipyretic, antimicrobial, and antimalarial drugs. No antiviral drugs are
available to treat patients with influenza C virus infection.

Nasopharyngeal swab specimens were collected in universal transport medium and transported to Centre Pasteur du
Cameroon (Yaounde, Cameroon), where we performed analyses. We extracted RNA from the samples using a QIAamp
Viral RNA Mini Kit (QIAGEN, http://www.qiagen.com) according to the manufacturer’s instructions. We then analyzed
samples for the presence of 33 respiratory pathogens using a
real-time reverse transcription PCR (Fast-Track Respiratory
Pathogens 33 PCR kit; Fast-Track Diagnostics Ltd., https://
www.fast-trackdiagnostics.com), obtained through the International Reagent Resource Program (https://www.internationalreagentresource.org). We ran the assay in an Applied
Biosystems Prism 7500 thermocycler (Thermo Fisher Scientific, Inc., https://www.thermofisher.com) and considered
all reactions with cycle thresholds <37 positive for the tested
pathogens. We confirmed influenza C virus in samples from
3 children, 11 months, 3 years, and 4 years of age. The age
distribution of the patients is compatible with reports showing that most humans acquire antibodies to influenza C virus
early in life (3).
Other studies have shown that influenza C infection
in infants can be severe enough to require hospitalization,
compared with infection in adults (3,8). All 3 patients had
fever, cough, rhinorrhea, asthenia, and conjunctivitis, but
2 had additional grave clinical manifestations. One patient
had exacerbated symptoms, including dyspnea, vomiting,
diarrhea, and stage II coma; another had an altered general
state. All 3 patients recovered.
Unlike similar studies in which influenza C was identified mostly in patients with co-infections of other respiratory pathogens (4,5), we did not detect co-infection in these
3 patients. Further, absence of underlying or preexisting
medical conditions in the children indicates that their illnesses were solely caused by influenza C virus infection.
Because all 3 cases were detected in the course of a project
focusing on hospitalized patients in a single center, additional cases of influenza C infection among outpatients and
hospitalized patients are likely.
We used influenza C sequences available in the GISAID EpiFlu database (https://www.gisaid.org) as of April
18, 2018, to design primers for whole-genome sequencing
by next-generation sequencing and Sanger sequencing of
the hemagglutinin-esterase (HE) gene. Based on the HE
gene, 6 distinct clades of influenza C virus have been identified: C/Taylor/1233/47, C/Mississippi/80, C/Aichi/1/81,
C/Yamagata/26/81, C/Kanagawa/1/76, and C/Sao Paulo/378/82 (5). Two of the patients’ specimens yielded good
sequence data, and maximum-likelihood HE gene phylogenetic analysis showed the Cameroon viruses cluster in the
C/Sao Paolo/378/82 lineage (Figure), a dominant clade that
has been detected in several other countries (5,9,10).
Studies have shown variability in the circulation of influenza C virus, with peaks in winter and spring seasons
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(3,4). These 3 cases all occurred in December 2017, possibly indicating seasonality of influenza C infection in
Cameroon, but identification of more cases is required to
confirm this hypothesis.
The recent identification of severe illnesses related
to influenza C virus infection in Cameroon and the lack of
influenza C–specific antiviral drugs highlight the importance of integrating molecular testing for this virus into
existing inpatient and outpatient sentinel surveillance

systems and for in-depth studies of the epidemiology
of influenza C viruses. This process could lead to predominant circulating strains of influenza C virus being
included in seasonal influenza vaccines to protect vulnerable populations.
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Figure. Hemagglutinin-esterase gene phylogeny for influenza C viruses detected in Cameroon compared with reference viruses. The
phylogeny is based on 80 full-length open-reading frames downloaded from the GISAID EpiFlu database (https://www.gisaid.org),
with signal peptide coding regions and stop codons removed, yielding products of 1,923 nt. The phylogeny was estimated by using
RaxML version 8.2.X (https://sco.h-its.org/exelixis/software.html) with a general time-reversible plus gamma substitution model and then
annotated with amino acid substitutions defining nodes and individual virus gene products by using treesub (https://github.com/tamuri/
treesub/blob/master/README.md). The phylogeny was visualized by using FigTree version 1.4.4 (http://tree.bio.ed.ac.uk/software/figtree).
Sequences for the 2 viruses from Cameroon (arrows) have been deposited in the EpiFlu database under accession nos. EPI1259829 (C/
Cameroon/13560/2017) and EPI1259835 (C/Cameroon/13565/2017).Scale bar indicates nucleotide substitutions per site.
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Little is known about the treatment experiences of pregnant
women with rifampin-resistant tuberculosis. We conducted
qualitative interviews with 10 women who had this condition; 9 reported facing discrimination from healthcare providers. Our findings underscore an urgent need to ensure a
human-rights–based, patient-centered approach for women
with rifampin-resistant tuberculosis who are pregnant.

W

e report discrimination by healthcare providers toward pregnant women with rifampin-resistant tuberculosis (TB) in KwaZulu-Natal Province, South Africa.
Pregnant women are at increased risk for all forms of tuberculosis (1). Experience in caring for pregnant women with
rifampin-resistant TB is limited (2–4), and little is known
about their experiences during treatment (5).
In 2016, a total of 3,280 patients at the King Dinuzulu
Hospital Complex in KwaZulu-Natal Province were started
on treatment for rifampin-resistant TB; 47% of these patients were women, many in their childbearing years (6).
During 2016–2017, we conducted qualitative interviews
with 10 women as part of an observational study on bedaquiline use during pregnancy, with the goal of describing
treatment challenges.
All 10 of the women were postpartum and ranged in
age from 22 to 37 years. The mean number of pregnancies
was 3 (range 2–5). Two women were on rifampin-resistant
TB treatment when they became pregnant, 7 women had
rifampin-resistant TB diagnosed during pregnancy, and 1
had rifampin-resistant TB diagnosed and found out she was
pregnant at the same time. Nine of the 10 women reported
experiencing discrimination while accessing healthcare, either from the antenatal care providers (9 women), the TB
care providers (4 women), or both (4 women). (Rifampinresistant TB and antenatal care services are not integrated
in this setting.)
The reported discrimination faced by the women while
accessing antenatal care and during delivery was largely
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