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Abstract

immunocompetent individuals.

Background Cupping therapy is a complementary and alternative medical therapy used especially in pain manage-
ment. It is generally considered a safe procedure, but complications, including life-threatening infection, may still
occur. Understanding these complications is essential to safe and evidence-based use of cupping in practice.

Case presentation Here we report a rare case of disseminated Staphylococcus aureus infection after cupping
therapy. After wet cupping, a 33-year-old immunocompetent woman developed fever, myalgia, and a productive
cough accompanied by acute liver and kidney injury, iliopsoas abscess, and gastrointestinal bleeding. The patient was
treated successfully with cefmetazole plus levofloxacin after microbiological and antimicrobial sensitivity testing.

Conclusions Though rarely reported, clinicians, practitioners of cupping therapy, and patients should be aware of
the risk of infection after cupping therapy. High hygiene standards are recommended for cupping therapy, even in
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Background

Cupping therapy, a traditional and complementary medi-
cine (TCM) originating in the Middle East and East Asia,
has become popular worldwide. Cupping can be classi-
fied into two main types: dry and wet cupping (Hijama).
Dry cupping uses cups to create negative pressure on
the skin through suction, while wet cupping is relatively
invasive and involves scarification with needles or surgi-
cal blades before cupping, such that blood is drawn into
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the cup. Cupping therapy has particularly been used in
pain management, especially for musculoskeletal pain
[1-3] and headache [4, 5], as well as for respiratory dis-
eases, acne, and facial paralysis [6—8]. There are sev-
eral proposed mechanisms of action of cupping therapy
including mimicking an artificial kidney, diffuse noxious
inhibitory control, and release of nitric oxide [9].
Cupping therapy is generally considered a safe inter-
vention with rare and mild adverse events. Scar forma-
tion, burns, headache, pruritis, dizziness, anemia, and
panniculitis are relatively frequently observed after cup-
ping therapy, but these are usually mild and self-limiting
[7, 10, 11]. However, compromise of the dermal barrier,
particularly with wet cupping, increases the risk of skin
infection and abscess formation, and several infective
adverse events have been reported with the procedure.
Here we present a case of disseminated Staphylococcus
aureus infection after wet cupping. Our case provides
the opportunity to systematically review other cases of
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infection secondary to cupping and to discuss the risk of
infection from cupping therapy.

Case presentation

A 33-year-old woman was admitted to our hospital due
to an 11-day history of fever, myalgia, cough, and spu-
tum production. Eleven days prior to admission, she
had received wet cupping to treat an accidental sprain of
her upper right thigh. Apart from a reported penicillin
allergy, her personal and medical history were unremark-
able, and there was no previous history of dermatopa-
thology. A traditional Chinese medical practitioner had
applied wet cupping, including scarification with needles
and suctioning with plastic cups to her right thigh, with
only a small amount of blood loss reported. The practi-
tioner disinfected the cupping sites with medical alcohol
and used disposable sterile needles, but it was unclear
whether any other medical devices and processes used
during the procedure maintained strict sterility.

On the night of cupping, she developed an erythema-
tous rash all over her body and intermittent fever with a
peak temperature (T,,,,) of 39.9°C. By five days after cup-
ping, she had developed pain and stiffness of the right
lower limb and proximal upper limbs bilaterally, with
non-pitting edema in her feet and yellow, tea-like urine.
Severe pain led to limitation of limb motion. On day 11
after cupping, she developed a productive cough.

Upon admission to hospital, she was febrile but her
vital signs were otherwise unremarkable. Hematologi-
cal examination showed an elevated white blood cell
count (23.0 x 10°/L) with neutrophilia and mild ane-
mia (hemoglobin 98 g/L), while blood chemistry analy-
sis revealed elevated liver enzymes and creatinine with
hypoalbuminemia and bilirubinemia. There was a pro-
nounced inflammatory response (erythrocyte sedimenta-
tion rate 118 mm/h; high-sensitivity C-reactive protein,
42.98 mg/L). Urinalysis showed hematuria, leukocyturia,
and mild proteinuria. Echocardiogram revealed a low left
ventricular ejection fraction (57%), and no vegetations
were detected. A CT scan revealed patchy high-density
shadows in the lungs bilaterally with pleural effusions
and a multilocular low-density shadow in the right ili-
opsoas, whose body surface projection was located near
the wet cupping sites. Puncture of the iliac fossa was
consistent with bacterial abscess. She was diagnosed
with disseminated infection and treated empirically with
antibiotics and steroids. However, her symptoms did not
improve, and she developed hematochezia and hemate-
mesis, resulting in severe anemia (minimum hemoglobin
35g/L).

Strains  of  methicillin-sensitive  Staphylococcus
aureus (MSSA) were isolated from her blood and the
antibiotic was changed to vancomycin. Within seven

Page 2 of 7

days, the gastrointestinal bleeding stopped, and her
hematology and biochemistry tests returned to normal
except for moderate anemia after a blood transfusion.
Despite the remission of other symptoms, the patient’s
myalgia and fever persisted (T,,, 38.2°C). Imaging
showed expansion of the iliopsoas abscess with a large
pelvic effusion and newly formed cavitation in the high-
density shadows in the lungs (Fig. 1A, B).

The antibiotic was changed to cefmetazole 2 g every
12 h and levofloxacin 0.5 g four times a day based on
the result of drug sensitivity testing. Twelve days after
the start of cefmetazole plus levofloxacin, her tempera-
ture returned to normal and the myalgia significantly
remitted. Multiple blood and sputum cultures were all
negative. A CT scan showed a decrease in the size of
the right iliac muscle and bilateral lesions, and the pel-
vic and pleural effusions had both resolved (Fig. 1C, D).
She was discharged from hospital with a prescription to
finish the overall 8-week course of antibiotics. At follow-
up after treatment, the patient had completely recovered,
and there was no residual myalgia nor abnormal imaging

findings.

Literature review

Cupping therapy is a popular TCM, especially in the
Middle East and East Asia. It has reported benefits in
pain management [3] and treating respiratory diseases
[7] and dermatoses [8]. Previous clinical trials and meta-
analysis have mainly focused on its efficacy [1, 3-5, 7, 9,
12, 13], but less attention has been paid to adverse events
(AEs). Only a few reviews have focused on infection asso-
ciated with cupping therapy [10, 11].

Here we present a case of disseminated Staphylococcus
aureus infection resulting from wet cupping. Searching
the PubMed and Chinese National Knowledge Infra-
structure (CNKI) databases with the keywords “cupping
therapy” and “infection” for case reports in the English
and Chinese languages respectively, we found ten other
cases reported as infection secondary to cupping therapy
(Table 1) [14—23]. Cases were an even mix of males and
females aged between 12 and 59 years. All patients were
immunocompetent with no specific risk factors. Cupping
therapy on the back induced epidural abscess formation
in four cases, cupping on the limbs induced necroses,
septic arthritis, or ulcers in four cases, cupping on the
sternoclavicular joint induced osteomyelitis in one case,
and cupping on the abdomen induced ulcer formation in
one case.

Seven patients had undergone wet cupping before
developing an infection, with three exceptions. Lee
et al. [21] reported a case of cutaneous nontubercu-
lous mycobacteria (NTM) infection after dry cupping.
Together with aggravation of the condition one year after
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Fig. 1 Appearance of CT scan acquired before and after cefmetazole plus levofloxacin treatment, i.e, on day 15 and day 30 after admission. The
CT scan acquired before using cefmetazole plus levofloxacin treatment (1A, 1B) showed a multilocular low-density shadow in the right iliopsoas
muscle (white arrows in 1A), and a high-density shadow with newly formed cavitation in the right lung (white arrow in 1B), suggesting multiple
abscess formation. The CT scan acquired after 12 days of cefmetazole plus levofloxacin (1C, 1D) showed that both the right iliac muscle (white
arrows in 1C) and right lung (white arrow in 1D) abscesses had decreased in size

cupping therapy, a causal link between infection and cup-
ping therapy was debatable in that case. Jung et al. [23]
reported a case of herpes simplex virus (HSV) infection
after cupping and acupuncture, without describing fur-
ther details. Wang et al. [16] reported a case of L4-L5 dis-
citis and epidural abscess associated with dry cupping.

In nine cases mentioning the timing of symptom onset,
discomfort appeared after cupping therapy within one
week. Common complaints were local pain (8/10), swell-
ing (5/10), and obvious skin lesions (3/8) near the sites
of cupping. Except for fever, the vital signs on admission
were unremarkable in all cases.

Various causative organisms were identified including
Staphylococcus aureus, Pseudomonas, Mycobacterium
massiliense, Stenotrophomonas maltophilia, and HSV.
Surgery was performed in four cases, and the remaining
cases were treated conservatively. Among nine cases with
bacterial infection, the therapeutic regimens were altered
according to the results of microbiology and drug sensi-
tivity testing in five cases, with empirical therapy given
throughout treatment in others.

Overall, outcomes were favorable in these patients,
with full recoveries in all cases apart from one partial
recovery and one death; both of these cases were offered
surgery but the patients refused. The cause of death
in the patient who developed Pseudomonas-positive
necrotizing fasciitis following wet cupping therapy was
largely attributable to the delay in hospital presentation
and patient preference for medical management: he pre-
sented to the hospital with severe pain and swelling of the

lower extremities bilaterally and a high fever two weeks
after symptom onset and refused any form of surgical
intervention [14].

Discussion and conclusions

Cupping therapy is generally considered a safe procedure,
especially dry cupping, which is noninvasive. Although
wet cupping is invasive, it is as safe, if not safer, than sim-
ple acupuncture, considering the shorter needle reten-
tion time and negative pressure environment in the cups.
The risk of serious AEs associated with acupuncture is
estimated to be 0.05 per 10,000 treatments [24], lower
than many common medical interventions [25].

Al Bedah et al. [10] evaluated the safety of cupping ther-
apy based on six randomized controlled trials (RCTs), 16
case reports, and three case series of cupping therapy from
2000 to 2016. The most frequent AEs were scar forma-
tion and burning. Only four cases of cervical and lumber
abscess formation and skin infections with HSV and Myco-
bacterium were reported in the review (all included in our
review above). Interestingly, all four cases were presented
in case reports, but the RCTs reported no similar AEs.
Cao et al. [7] reviewed 135 cupping therapy-related RCTs
and similarly did not find reports of serious AEs. There are
two possible explanations for this. First, in RCTs, cupping
therapy is usually performed by trained medical practi-
tioners and follows safety guidelines, while in case reports
practitioners of cupping therapy are diverse, even includ-
ing the patients themselves and unqualified individuals.
Infection associated with cupping therapy in these cases



Page 4 of 7

(2023) 23:94

Wang et al. BMC Complementary Medicine and Therapies

SNaIND sN23020]AYdP1S SAINSUIS-UI||IDIYIBN YSSW ‘Snaine sndd>0d0]Aydels Juelsisai-ulf|dDIYIBN YSYIA ‘D]deliene 10N /N ‘DeN W ‘D]ew 4 :SUoibIA2Iqqy

uon
-njosal 919|dwio) V/N  SUOIS3| Up{s ‘uled ASH uon23ul ASH wiiealoj Y] ™M uedmogie Yl 9g 4 ealoy  [£7] L1OZ ‘Bunf
uon AB|DI 1973} $S9D50R uoibal ayoe
-njosal 919|dwio) -XOWe-0D + UPAWOdUBA ‘Bul||ams ‘uled V/N  [einpida [ed1A19D)  [BYDNU JON1SOd M -Peaylualsisiad /b 4 2210}Y) [czl z10z 991
upAwoIyIe + uon
Uol}  -D3S34 20/q Ud < SDN0IgIIue 1I0jWodsIp asuajjIssow SEnlel
-njosal 919|dwo) pue UoISIOXa 3pPIAA 'UOISD| UNS  WinLa1dpqodAyy  ups [epyladng uonedisuod AQg uswopqy 65 4 2310} 2] #7107 997
(udexopoidid + wey
uon -eqns-ul|ididwe) soi ured
-njosal 919|dwod) -10igiiue pue abeulelq uled V/N  SS92sge Jequun eale Jequin 19M segooyd IS W ANl [0Z]¥10T ‘Aexn|
uondUNYSAP
|9MOq pue
19ppe|q ‘sisaied uoibal $I19p|NoYs
LW ulueidodi1+pijoza  -lipenb «—JaAsy SERiel] Jap|noys pue pue 323U Ul
-anoidwl [ernied -Ul| <— UDAWOdUBA ‘ured ydoN VSYW  [eInpida [eDIAIDD)  [PYDNU JOLRISO 1M uedooiyd 5 W euIyD [611910C ‘oeA
uleyoeqozey/u|
uon  -|pesadid +uswapLgap JEVE)
-njosal 913|dwo) [e2164NS <— UPAWERPUID ‘Bul||ams ‘Uled V/N SISOJO2U UG 100} JO WNsIoQg 19M YN ¥ W eUIYD [81]/107'M
Atayduad
uon UIDAWODURA + Juaul JEVE] pue julof Jejnai ured juiof
-njosal 913|dwod -aplgap [ed1bing ‘Buljjoms ‘ured V/N SIHRAWOSO -ARDOUIRIS 190 JendIABPOUIRYS 7S 4 euIYD [£11610Z 'NX
aulpAdouIW + wud
-0y12Wlil}-3j0zexoyiaule)
-|NS <— UIDBYIWe + UIPAD
-Axop + upiduleyu <—up pijiydo
uon -AWODURA <— W) -)jpu spuow ssadsqge [einp
-njosal 919|dwod -deqozey/ul||idesadld 19A3) ‘uled -oydosouais  -1da pue spdsiq yoed Jomon Alg  uensydegmol 7L 4 eulyd  [911610¢ ‘Buep
uon Arayduad [s1]
-njosal a19|dwio)  sdnoigiue pue uonelidsy Bul|ams ‘uled VSSIN siyue opdag pue aauy| 19M VN 9% W uouega] 020T 'luegseH
UOI1e[1IUIA
[EDIURYISW + UOI} JEVEN
-egniul+ D] ‘wauad 'SUOIS3| UDYS ‘dds SIHIDSey S2NIWAXD
peaQ -0J3W + UPAWODURA ‘Bulj|ams ‘Uled SOUOWOPNAS BuizinodsN 1aMO] [eJa1e|lg 19M V/N  G€ W eigelyipnes [y1] 120 1wlely
poylsw Buiddn>
awodIno juswileals] swoydwAs wsiuebio sisoubelq sjuitod buiddny  Huiddn) lojuoseay oby xas A1uno> Apnis

a1n1elayl| ay3 Ul payiodal sase) | ajqeL



Wang et al. BMC Complementary Medicine and Therapies (2023) 23:94

is, therefore, probably due to not following best practice.
Second, a cross-sectional survey of Korean medical prac-
titioners reported that 20% had patients suffer infections
related to wet cupping [26]. Except for the possibility of
recall or observer bias, these contradictory results imply
that the low reported incidence of AEs might reflect inher-
ent bias in the reporting of RCTs. Also, not all the AEs
related to cupping therapy are recorded or published, since
there are no rigorous AE registration systems for cupping
[11]. Furthermore, we have not found any case reports of
hepatitis secondary to cupping therapy, even though sev-
eral studies have reported that acupuncture and cupping
are risk factors for HCV infection in Egypt [27-29] and
HDV infection in Iran [30], presumably through transmis-
sion from infected needles.

Medical devices [25], the patient’s own skin, and the
practitioner’s hands [24] have all been implicated as
sources of infection. Koh et al. [31] reported an out-
break of infection related to acupuncture attributable
to a contaminated batch of diluted glutaraldehyde solu-
tion used for disinfecting medical devices. However, no
direct evidence of the source of infection was presented
in most cases. In our case, based on an infection develop-
ing, we speculate that the wet cupping practitioner had
not adhered to high hygiene standards, which is relatively
common in TCM practice [32]. The pathogens might
have been either directly introduced into the muscle and/
or developed as a hematogenous complication, although
distinguishing between these two possibilities was diffi-
cult because there was both local (iliopsoas abscess) and
distant (lung cavitation) involvement.

In any infection related to cupping therapy, it is
vitally important to identify the causative organisms
and perform drug sensitivity testing. In our case, the
patient might have benefited from an earlier change
from vancomycin to cefmetazole plus levofloxacin, i.e.,
broad-spectrum to pathogen-specific antibiotics. Due
to the prevalence of MRSA, patients with suspected
staphylococcal bacteremia are empirically treated with
an anti-MRSA agent (usually vancomycin) until MRSA
infection is excluded. However, for patients with MSSA
bacteremia, even though whether vancomycin and/or
B-lactams should be used as empiric therapy remains
under debate, definitive therapy with vancomycin ther-
apy is obviously associated with a higher risk of mor-
bidity and mortality than other B-lactams [33-36], as
confirmed by Blumenthal et al. [37] in their decision
tree with sensitivity analyses in patients with MSSA
bacteremia and reported penicillin allergy. Therefore,
deescalating empirical vancomycin as soon as blood
culture susceptibilities became available was probably
sensible in our case. The majority of reviewed cases
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chose antibiotic regimens specific to the causative
organisms and thus arrested or reversed the disease,
again highlighting the need to accurately identify the
pathogens and target subsequent therapy.

Two of the reported cases had poor outcomes, largely
attributable to refusal of necessary surgical interven-
tions by the affected patients [14, 19]. Both clinicians
and patients should all be aware of the potentially seri-
ous consequences of infection secondary to cupping
therapy and the need for radical management where
necessary.

Although Dlaska et al. [38] reported disseminated
MSSA infection resulting from a paracervical abscess
after acupuncture, the infection was most likely due
to unusually long needle retention time. Our case pro-
vides rare evidence of disseminated MSSA infection
secondary to wet cupping in routine practice. Together
with the other ten cases of infective sequelae from cup-
ping, we emphasize that cupping therapy, a relatively
safe procedure, can trigger life-threatening infection.

In conclusion, practitioners of cupping therapy, cli-
nicians, and the public should be alert to the risk of
infection after cupping therapy. Safety standards and
techniques, including hand hygiene, disinfection of
the cupping sites, and the use of single-use disposable
needles and strictly sterilized medical devices, need to
be strictly followed. Patients receiving cupping therapy
should be counseled about the risk of infection dur-
ing the consent procedure and advised to seek urgent
medical intervention if they experience persistent pain,
swelling, or skin lesions near the cupping sites. Cli-
nicians must promptly recognize this complication,
administer pathogen-specific treatment, and provide a
strong recommendation to patients to accept the most
appropriate treatments.
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