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Abstract 

Background Pertussis is a highly contagious respiratory disease caused by the bacterium Bordetella pertussis, char-
acterized by paroxysms of severe coughing, and predominantly affects children. We report the first case of multiple 
fractures in the ribs, lumbar spine, and sacrum associated with severe coughing caused by Bordetella pertussis infec-
tion in an adult.

Case presentation A 49-year-old female presented with acute-onset chest wall pain for 3 weeks. Imaging results 
revealed multiple fractures in the ribs and vertebrae, as well as bilateral pleural effusion, pericardial effusion, right 
pneumothorax, and enlargement of the left parapharyngeal and subclavian lymph nodes. The patient’s bone den-
sity scan, autoimmune antibodies, bone marrow biopsy, and sacral bone biopsy all came back normal. Imaging test 
results found no evidence of solid tumors or active TB infection. The patient later recalled having violent coughing 
prior to the onset of chest pain and several family members having similar symptoms. Her blood sample was sent to 
the CDC, revealing Bordetella pertussis toxin (PT) IgG titer of 110.68 IU/mL. The patient was diagnosed with pertussis 
and multiple stress fractures from violent coughing. Symptomatic treatments were administered, and the patient’s 
symptoms improved. The patient was followed up 8 weeks later, she reported no more coughing or chest pain.

Conclusions Pertussis is not just a pediatric disease, but diagnosis in adults is challenging as patients may present 
with a myriad of confusing symptoms, such as multiple stress fractures due to violent coughing. Medical and epide-
miological histories are key to reaching the correct diagnosis, which is essential for appropriate treatments to avoid 
further complications. Adult immunization should be suggested both for the protection of the adult population and 
to prevent transmission to children.
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Background
Pertussis is an infectious respiratory disease caused by 
the bacterium Bordetella pertussis, characterized by 
paroxysms of severe coughing and the characteristic 
“whoop”, and predominantly affects children. The global 
annual incidence of the disease for children under the 
age of five has been estimated to be 24.1 million, with 
160,700 cases of mortalities [1]. The disease is highly 
contagious, with between 50–90% of individuals con-
tracting the disease after exposure, and affects infants 
most severely [2]. The incubation period typically lasts 
7–10 days and the disease is most contagious 3 weeks 
after the onset of coughing symptoms.

Adult pertussis patients may present with a wide 
range of symptoms and complications, such as sinusi-
tis, otitis media, urinary incontinence, pneumonia, 
weight loss, rib fractures, and syncope [3]. Several cases 
of adolescent or adult pertussis patients presenting 
with atypical symptoms have previously been reported, 
including fracture of the first rib, abdominal wall hema-
toma, and liver lobe extrusion [4, 5].

Rib fractures in adult pertussis patients are not 
uncommon, yet fractures in other locations are 
extremely rare. We report a case of multiple fractures 
in the ribs, lumbar spine, and sacrum associated with 
severe coughing caused by Bordetella pertussis infec-
tion in an adult. This unique case of adult pertussis 
demonstrates that, though rare, severe bone fracture is 
a possible presentation of the disease, and the diagnosis 
should be carefully considered by clinicians.

Case presentation
A 49-year-old female with a history of gastroesophageal 
reflux disease (GERD) and chronic atrophic gastritis pre-
sented with the main complaint of acute-onset chest pain 
for 3 weeks. She denied any trauma to the chest, falls, or 
other injuries prior to the onset of symptoms. She was 
initially examined elsewhere, where positron emission 
tomography-computed tomography (PET-CT) revealed 
multiple fractures in the ribs (right  5th-9th, left  6th-9th), 
the right transverse process of L3, and left side of the 
sacrum, as well as bilateral pleural effusion, pericardial 
effusion, right pneumothorax, and enlargement of the 
left parapharyngeal and subclavian lymph nodes.

Upon admission, a general physical examination 
revealed no significant findings except for tenderness at 
L3. Blood investigations were unremarkable except for 
elevated alkaline phosphatase (ALP) of 253U/L, mildly 
elevated highly sensitive C-reactive protein (hsCRP) of 
4.69  mg/L, and a positive T-SPOT.TB test. Chest com-
puted tomography (CT) showed that the bilateral pleu-
ral effusion and right pneumothorax have resolved. CT 
3D reconstruction of the rib cage and vertebrae showed 
fractures and formation of calluses in bilateral ribs (right 
 5th-10th, left  5th-10th) and fracture of the right transverse 
process of L3 (Fig. 1). CT of the lumbar spine and pelvis 
confirmed fractures in the right transverse process of L3 
and the left side of the sacrum (Fig. 2).

Differential diagnoses including osteoporosis, auto-
immune disorders, infection, hematological tumors, 
and primary or metastatic bone tumors were consid-
ered. The patient’s bone density scan, autoimmune 

Fig. 1 CT reconstruction of the rib cage and vertebrae reveals fractures and formation of calluses. A Right rib cage (fractures in 5th-10th). B Left rib 
cage (fractures in 5th-10th). C Fracture in the right transverse process of L3. The red arrow indicates the site of fracture
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antibodies, bone marrow biopsy, and sacral bone biopsy 
all came back normal. Imaging tests found no evidence 
of solid tumors. Furthermore, imaging results did not 
indicate active tuberculosis (TB) infection.

The patient then recalled having a violent productive 
cough accompanied by dyspnea 1 week prior to the onset 
of chest pain, hence the possibility of stress fractures due 
to violent coughing was considered. The patient had a 
previous diagnosis of GERD, which is a common cause of 
chronic cough due to acid reflux. Hence, a proton pump 
inhibitor (PPI) was administered, but her symptoms 
failed to improve.

When further inquired, the patient revealed that 
her daughter had violent coughing accompanied by 
fever prior to her illness, while several other rela-
tives recently developed similar symptoms. Hence, 
the patient’s blood sample was sent to Beijing Center 
for Disease Control and Prevention (CDC) for testing, 
revealing Bordetella pertussis toxin (PT) IgG titer of 
110.68  IU/mL. Blood samples from the patient’s fam-
ily members were also collected and sent to the CDC 

(April 2022) (Table 1). A PT-IgG cut-off value of 30 IU/
mL has been suggested to indicate recent Pertussis con-
tact, while a titer greater than 100 IU/mL is indicative 
of active or recent infection with high sensitivity and 
specificity [6, 7].

The patient never received the pertussis vaccine as 
an adult, and she could not recall whether she received 
the vaccine in childhood. Based on the serological evi-
dence, the patient was diagnosed with pertussis. Since 
the patient had already entered the convalescent stage 
of the disease, symptomatic treatments were adminis-
tered, her symptoms were alleviated, and the patient 
was discharged. Prescribed medications included 
montelukast sodium (10  mg q.d.), codeine phosphate 
(30  mg q.d.), and oxycodone and acetaminophen 
(5 mg: 325 mg b.i.d.), which were continued for 10 days 
after discharge. The patient was followed up 8  weeks 
later, she reported complete resolution of coughing 
and chest pain and was satisfied with the treatments 
she received.

Discussion and conclusions
Rib fractures in adult Pertussis patients are relatively 
common, affecting up to 4% of patients [2]. Stress frac-
tures in the ribs are common findings in patients suffer-
ing from chronic cough and usually occur in the  5th-10th 
ribs [8]. Yet, concurrent stress fractures in the ribs, lum-
bar spine, and sacrum associated with Pertussis have 
not been previously reported. Sacral stress fractures 
can be caused by repetitive axial impact and are mostly 
unilateral [9]. Violent coughing is often accompanied 
by involuntary flexion of the vertebral column, which 
may cause the iliopsoas muscle to exert a repeated 

Fig. 2 CT scan reveals fractures in L3 and the sacrum. A Fracture in the right transverse process of L3. The red arrow indicates the site of fracture. B 
Fracture in the left side of the sacrum. The red arrow indicates the site of cortical discontinuity and abnormal increase in bone density

Table 1 Bordetella pertussis toxin (PT) IgG titer of the patient’s 
relatives who also experienced persistent cough

Relationship to 
patient

Persistent 
cough 
(> 2 weeks)

Cough onset PT-IgG(IU/mL)

2nd daughter Yes 2021–12-03 37.78

Self Yes 2022–01-10 110.68

Mother-in-law Yes 2022–01-27 156.36

Sister Yes 2022–02-23 220

1st daughter Yes 2022–02-24 58.47

Mother Yes 2022–03-02 9.71



Page 4 of 5Wang et al. BMC Infectious Diseases          (2023) 23:212 

external force on the sacrum, ultimately resulting in 
stress fractures.

The misdiagnosis rate of pertussis in adults is as high 
as 94.69% and the actual incidence of pertussis in adoles-
cents and adults is significantly underestimated [10]. In 
fact, more than 5% of adults suffering from chronic cough 
had serological evidence of pertussis infection, and per-
tussis may be more common in those with occupational 
exposure [11]. Our case report highlights the importance 
of medical and epidemiological histories in the diagno-
sis of pertussis. Reaching the correct diagnosis is key to 
prompt treatment and avoiding unnecessary tests and 
procedures. The patient in our case was treated at mul-
tiple medical centers and endured several invasive proce-
dures before the diagnosis was made. Had clinicians been 
more meticulous in collecting the patient’s epidemiologi-
cal history, the diagnosis could have been reached much 
sooner.

In this case, the patient’s 7-year-old daughter, who 
have been vaccinated in infancy, was the first in the fam-
ily to contract the disease, transmitting the infection to 
the patient, who most likely acted as the infection source 
for other family members. Currently, lifelong vaccine-
induced immunity against pertussis is not possible, and 
the protective effect of the pertussis vaccine decreases 
over time and typically lasts for about 6 years [12, 13]. 
Hence, without booster vaccinations, most adolescents 
and adults are susceptible to pertussis infection.

Furthermore, it has been suggested that adult 
patients play an important role in the transmission of 
pertussis, particularly in household outbreaks [14]. 
Specifically, previous studies have suggested that adults 
accounted for most infection sources in infant pertus-
sis cases, and vaccinating the parents against pertussis 
could have prevented a significant proportion of infant 
infections, which are potentially fatal [15, 16].

Bordetella pertussis infection should always be care-
fully considered and ruled out in adult patients present-
ing with severe coughing and rib fractures, especially 
for those with epidemiological histories. More severe 
bone fractures such as in the lumbar and sacral spine can 
occur due to violent coughing in pertussis, and there-
fore is not a reason to overlook the disease. Furthermore, 
since Tdap vaccination is a safe and effective measure to 
prevent pertussis, clinicians should routinely recommend 
vaccination to immunocompromised patients and adults 
with occupational or household exposure, such as those 
who work or live with young children [17, 18].

In conclusion, pertussis is not just a pediatric disease, but 
diagnosis in adults is challenging as patients may present 
with a myriad of confusing symptoms, such as multiple 
bone fractures. Medical and epidemiological histories are 

key to reaching the correct diagnosis, which is essential for 
appropriate treatments to avoid further complications. Adult 
immunization should be suggested both for the protection of 
the adult population and to prevent transmission to children.
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