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We demonstrate the first reported case of peritoneal dialysis (PD)-related peritonitis with Acinetobacter pittii. Although
previous reports have reported the uncommon similar infection in the larger Acinetobacter calcoaceticus-baumannii complex
group of organisms, none have particularly focused on A pittii. Furthermore, we present a case of a young man with end-stage
renal disease on PD who had a severe infection with A pittii. Although the organism was sensitive to ceftazidime, and despite
a 4-week extended course of intraperitoneal antibiotics, the patient had a worsening infection leading to the removal of the
PD catheter. Furthermore, the case illustrates the importance of proper sterile technique and hand hygiene, as this may have

been the nidus of infection for this case.
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Case Report

Patient is a 49-year-old morbidly obese African American
man with end-stage renal disease on peritoneal dialysis (PD)
and hypertension who presented to the hospital with nausea,
nonbilious nonbloody emesis, and severe diffuse abdominal
pain, which initiated 4 days prior to arrival. He reported the
symptoms to his outpatient PD nurse 2 days prior to arrival
who reported a cloudy white fluid, sent peritoneal fluid and
culture for evaluation, and the patient was initially started on
1 g of intraperitoneal cefazolin and 1 g of intraperitoneal
ceftazidime as last fill. The night prior to presentation in the
hospital, the patient had a fever measured on a home ther-
mometer of 101.5 °F. Patient was on PD for 2 years, never
had a prior similar episode, and was oliguric at baseline.
Patient revealed that during the last week he was not using the
sterile aseptic technique as per usual, rather using dish towels
to wipe his hand before and after accessing the transfer set.
On admission, the patient was afebrile, with blood pres-
sure of 95/72 mmHg, heart rate of 88 bpm, respiratory rate of
20 breaths/min, and was in acute distress secondary to
abdominal pain. Physical examination was pertinent to a dis-
tended abdomen, tender to light palpation, positive fluid
wave, and dull to percussion. Patient had pertinent labora-
tory findings of leukocytosis of 13700, potassium of 3.3
mmol/L, and an anion gap of 25. Records from the PD efflu-
ent 2 days prior to arrival demonstrated a peritoneal fluid
total white blood cell count of 93557 with a neutrophil

predominance of 80% (Table 1). On hospital day 1, the
records from the initial sample identified the organism as
Acinetobacter pittii in both the aerobic and anaerobic bottle.
Susceptibilities were pending; therefore, patient was started
on intraperitoneal ceftazidime and intraperitoneal gentami-
cin as last fill initially. Susceptibilities returned on hospital
day 2 with sensitivity to ceftazidime (4 ug/mL) (Table 2). On
day 5, blood culture results showed no growth. Patient was
continued on intraperitoneal ceftazidime 1.5 g as the last fill
for 21 days; however, due to persistence of cloudy effluent as
an outpatient, treatment was extended for a total duration of
28 days instead of 21 as originally planned.

Patient was readmitted to the hospital for fever and abdom-
inal pain on day 34, 6 days after completion of antibiotics.
The peritoneal fluid cell count was again elevated to 43 245/ul
with 80% neutrophils and cultures growing the same organ-
ism (Table 1). The patient was initially treated with dual
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Table 1. Peritoneal Fluid Color, Appearance, TNC, and
Neutrophil Percentage by Day.

Day | Day 4 Day 8 Day 34
Fluid color Yellow  Colorless  Colorless  Colorless
Appearance Cloudy  Clear Clear Clear
Fluid TNC 93557 998 213 43245
Neutrophil % 80 54 57 80

Abbreviation: TNC, total neutrophil count.

therapy of vancomycin and gentamicin but subsequently was
placed on intravenous ceftazidime. The blood cultures in the
second hospital stay showed no growth as well. Patient
responded to the initial antibiotics with improvement in
abdominal pain and decreasing intraperitoneal white blood
cell count. The PD catheter was removed, and hemodialysis
(HD) was initiated via a tunneled HD catheter. The patient
was discharged with a 2-week course of ciprofloxacin with a
plan for HD until a kidney transplant becomes available.

Discussion

Peritonitis is a common and serious complication of PD.
Peritonitis refers to the inflammation of the peritoneum,
which is a serous membrane lining the cavity of the abdomen
and covering the abdominal organs. Many risk factors are
known to increase the risk for PD peritonitis, including, but
not limited to, low serum albumin, low serum phosphorus,
intestinal disorders, and colonic diverticulosis."?> The most
common pathogens for PD-related peritonitis are coagulase-
negative staphylococcal species that commonly colonize
human skin and hands and Staphylococcus aureus that
together are responsible for 50% or more of infections in
most series.>* 4 pittii, a member of the Acinetobacter calco-
aceticus-baumannii complex, is a strictly aerobic, gram-neg-
ative, nonmotile, nonlactose fermenting, oxidase-negative,
catalase-positive coccobacilli.>® After a thorough literature
review, Acinetobacter baumannii has been reported as an
uncommon cause of PD peritonitis; however, we report the
first case of PD peritonitis caused by A pittii.’
Acinetobacter is commonly found in the environment
such as in soil or in water.® The most common clinically
encountered species is A baumannii. These groups of bacte-
ria can colonize patients without causing infection, but when
they do cause infection, they typically cause bacteremia, uri-
nary tract infections, pneumonia, or wound infections.
Multidrug-resistant infections are a particular concern. In
2017, carbapenem-resistant Acinetobacter caused an esti-
mated 8500 infections in hospitalized patients and 700 deaths
in the United States.® Hospitalized patients are at risk of
infection, particularly those on ventilators, with catheters,
with open wounds, and in the intensive care unit or with pro-
longed hospital stay. Infection outside of the hospital setting
is rare. Contact with infected equipment is implicated in

Table 2. Sensitivities by Drug and MIC.

Sensitivities Drug MIC (ug/mL)
S Ampicillin/sulbactam =2

R Piperacillin/tazobactam =128

R Cefazolin =64

S Ceftazidime 4

| Ceftriaxone 32

S Trimethoprim/sulfamethoxazole =20

S Levofloxacin =0.12
S Imipenem =0.25
S Gentamicin =

S Tobramycin =I

S Ciprofloxacin =0.25

Abbreviation: MIC, minimum inhibitory concentration.

spread of this infection; hand hygiene and infection control
practices are crucial to reduce incidence. Common presenta-
tions of Acinetobacter peritonitis include abdominal pain,
cloudy dialysate fluid, and, in a minority, fever.” Our patient
presented with the same signs and symptoms. The organism
is typically a hospital-acquired organism and seldom a com-
munity-acquired organism, which is another unique aspect to
this case.

Therapeutic options for antibiotic-susceptible Acinetobacter
include a broad-spectrum cephalosporin, a combination -
lactam/fB-lactamase inhibitor, or a carbapenem for 3 weeks.
Polymyxin and tetracyclines can also be used for 3 weeks for
drug-resistant Acinetobacter. A pittii has different virulence pat-
terns and antimicrobial resistance patterns when compared with
A baumannii, reflecting the importance of obtaining peritoneal
cultures whenever there is a high clinical suspicion for PD peri-
tonitis. Due to this information, our patient was initially pre-
scribed a 3-week duration of antibiotics; however, due to
persistence in cloudy effluent, the treatment time for our patient
was extended to a total of 4 weeks. Unfortunately, the patient
returned 6 days after completion of the intraperitoneal antibiot-
ics with abdominal pain.

When the intraperitoneal antibiotics were completed,
the patient was asymptomatic as an outpatient on day 28
(week 4); however, on day 34 the patient returned to the
hospital with recurrence of peritonitis symptoms and peri-
toneal white blood cell count >43000. Patient was ini-
tially treated with dual therapy of vancomycin and
gentamicin but subsequently recommended resuming
ceftazidime and removal of PD catheter. The cause of
treatment failure remains unclear.

The pathogenesis of Acinetobacter species has been
attributed to several mechanisms, including virulence fac-
tors, antibiotic resistance mechanisms, and the ability to
adhere biotic and abiotic surfaces and form biofilms.!*!! 4
pittii in particular has demonstrated the ability to resist desic-
cation and form biofilms in in vitro studies.'? In our patient,
initial clinical response with recurrence suggests either
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antibiotic resistance or insufficient source control. He again
demonstrated clinical response to ceftazidime, suggesting it
was an appropriate treatment as the abdominal pain and peri-
toneal white blood cell count improved while inpatient in the
second hospital admission. Ultimately, due to severe recur-
rence with the same organism, his PD catheter was removed
and PD was no longer considered safe option in the future.
An HD catheter was placed and he was initiated on HD.
Patient was discharged with a 2-week course of ciprofloxa-
cin and was asymptomatic upon completion of therapy.
Although it is possible to perform a peritoneal equilibration
test to evaluate peritoneal membrane permeability and
resume PD once the peritonitis has resolved, our patient
elected to pursue HD due to the extreme abdominal pain he
experienced from the peritoneal infection with A pittii.

This case demonstrates the importance of appropriate
sterile technique. Due to its propensity to form biofilms
and resist desiccation after prolonged periods, our patient
could have been reexposed to 4 pitti from his home if he
was not observing sterile technique or it may have
remained colonized to his peritoneal catheter and evaded
complete eradication. Prevention of PD-related peritonitis
includes prophylactic antibiotics use immediately prior to
catheter placement along with educating the patient on
proper techniques to prevent contamination with instruc-
tions to contact their provider immediately if any break in
technique so that appropriate management can be initi-
ated, and to take extra precaution if residing with a domes-
tic animal. Retraining the patient regularly can be effective
for prevention as one study found that 6 months after ini-
tiation of PD, around half of the patients took shortcuts,
modified the standard exchange method, or failed to fol-
low appropriate hand hygiene protocols properly or fol-
low the aseptic technique.'* A pittii PD peritonitis is a
rare, painful, and difficult-to-treat infection. Our patient
had recurrent PD peritonitis with this organism, presum-
ably from biofilm formation, and this case highlights the
importance of hand hygiene and sterile technique when
treating PD patients.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Written informed consent was obtained from the patient(s) for their
anonymized information to be published in this article.

ORCID iD

Tushar Bajaj https://orcid.org/0000-0002-8863-9399

Prior Presentation of Abstract Statement

Abstract presented at American Society of Nephrology, Orlando,
Florida, November 3, 2022.

References

1. Wang H, Wang X, Dou H, et al. Risk factors for peritoneal
dialysis—associated peritonitis. Eur J Inflamm. 2018;16.
doi:10.1177/2058739218772243

2. Yip T, Tse KC, Lam MF, et al. Colonic diverticulosis as
a risk factor for peritonitis in Chinese peritoneal dialysis
patients. Perit Dial Int. 2010;30(2):187-191. doi:10.3747/
pdi.2007.00244

3. Li PK, Szeto CC, Piraino B, et al. ISPD peritonitis recommen-
dations: 2016 update on prevention and treatment. Perit Dial
Int. 2016;36:481-508.

4. Mujais S. Microbiology and outcomes of peritonitis in North
America. Kidney Int Suppl. 2006;103:S55-S62.

5. Bergogne-Bérézin E, Towner KJ. Acinetobacter spp as noso-
comial pathogens: microbiological, clinical, and epidemiologi-
cal features. Clin Microbiol Rev. 1996;9(2):148-165.

6. Dijkshoorn L, Nemec A, Seifert H. An increasing threat in hos-
pitals: multidrug-resistant Acinetobacter baumannii. Nat Rev
Microbiol. 2007;5(12):939-951.

7. Chao CT, Lee SY, Yang WS, et al. Acinetobacter peritoneal
dialysis peritonitis: a changing landscape over time. PLoS
ONE. 2014;9(10):e110315.

8. Centers for Disease Control and Prevention. Acinetobacter
in healthcare settings. Published 2019. Accessed December
17, 2022. https://www.cdc.gov/hai/organisms/acinetobacter.
html#Who

9. Valdez JM, Asperilla MO, Smego RA Jr. Acinetobacter peri-
tonitis in patients receiving continuous ambulatory peritoneal
dialysis. South Med J. 1991;84(5):607-610.

10. Poirel L, Nordmann P. Carbapenem resistance in Acinetobacter
baumannii: mechanisms and epidemiology. Clin Microbiol
Infect. 2006;12:826-836.

11. Loehfelm TW, Luke NR, Campagnari AA. Identification and
characterization of an Acinetobacter baumannii biofilm-associ-
ated protein. J Bacteriol. 2008;190(3):1036-1044. doi:10.1128/
JB.01416-07

12. Bravo Z, Chapartegui-Gonzélez I, Lazaro-Diez M, Ramos-
Vivas J. Acinetobacter pittii biofilm formation on inani-
mate surfaces after long-term desiccation. J Hosp Infect.
2018;98(1):74-82. doi:10.1016/j.jhin.2017.07.031

13. LiPK,ChowKM, ChoY,etal. ISPD peritonitis guideline recom-
mendations: 2022 update on prevention and treatment. Perit Dial
Int. 2022;42(2):110-153. doi:10.1177/08968608221080586


https://orcid.org/0000-0002-8863-9399
https://www.cdc.gov/hai/organisms/acinetobacter.html#Who
https://www.cdc.gov/hai/organisms/acinetobacter.html#Who

