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Abstract

Acinetobacter baumannii is an aerobic gram-negative bacillus and nosocomial pathogen that predominantly affects individuals

in the ICU. We present a case of a patient without any known medical problems or recent hospitalizations presenting with

Acinetobacter baumannii bacteremia and a concomitant spontaneous fungal peritonitis in the setting of newly diagnosed cirrhosis
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with concomitant fungal infection in a new cirrhotic
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Case History/Examination:

Acinetobacter baumannii is an aerobic gram-negative bacillus and nosocomial pathogen that predominantly
affects individuals in the intensive care unit. We present a case of a patient without any known medical
problems or recent hospitalizations presenting withAcinetobacter baumannii bacteremia and a concomitant
spontaneous fungal peritonitis in the setting of newly diagnosed cirrhosis.

Our patient had no known medical history other than alcohol abuse. The patient developed hepatic en-
cephalopathy and subsequent aspiration pneumonia resulting in Acinetobacter baumannii bacteremia from
pneumonia. Acinetobacter baumannii is especially known for its multidrug resistance (MDR). This case was
further complicated by concomitant fungal peritonitis. Cirrhotic patients can have cirrhosis-associated im-
mune dysfunction (CAID), leading to an immunosuppressed state. Furthermore, cirrhotic have physiologic
changes such as a chronic vasodilatory state with hyperdynamic circulation and alterations in thermoregula-
tion, that may independently make patients more susceptible and mask underlying sepsis. Therefore, iden-
tification of sepsis can be intrinsically challenging in the cirrhotic patient. Early and broad anti-microbial
coverage has been a well proven way to improve mortality and lead to better clinical outcomes for critically
ill patients, but the question arises, are there times where cirrhotic patients may need even broader coverage?
Our case report explores these challenges and presents questions requiring further research in this patient
population.

Introduction:
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There is a well-established connection that cirrhosis has a negative outcome on a patient’s health. Patients
with cirrhosis often have complications including, but not limited to portal hypertension, splenomegaly,
increased risk of bleeding, risk of encephalopathy among other complications which lead to increases in
morbidity and mortality1. Although these complications are well established, cirrhosis-associated immune
dysfunction (CAID) is not as often considered in the setting of the septic patient. Sepsis and septic shock
can be identified by hallmarks such as, temperature, hemodynamic instability, heart rate and leukocytosis.
Physiologic changes of cirrhosis can compromise the identification of septic shock. Patients with cirrhosis
live in a vasodilatory state secondary to nitric oxide release from the cirrhotic liver2. Furthermore, patients
are in a hyperdynamic state that can alter thermoregulation3. Sequestration of blood cells in patients with
cirrhosis and associated portal hypertension can cause leukopenia in the setting of spleen sequestration4.

CAID predisposes patients to diminished levels of innate and acquired immunity5. Septic shock associated
with bloodstream infections can occur in up to 21% on cirrhotic patients, ten-fold higher than patients
without cirrhosis6. Indicators of severe infection can be masked in a patient due to the altered physiology
of cirrhosis. Hemodynamic instability, altered thermoregulation, and skewed white blood cell counts in the
septic patient can lead to a critical clinical delay in the identification of the septic patient.

Acinetobacter baumannii is a gram-negative bacillus that is known as an opportunistic infection, typically
found in patients with prolonged hospital stays7,8. Acinetobacter baumannii often colonizes the oropharynx,
and is well-established as a MDR organism9. Cirrhotic patients with CAID infected with a MDR organism
such as Acinetobacter baumannii have increased rates mortality10.

Our case is a patient with suspected cirrhosis with no significant medical history but with a history of
extensive alcohol consumption. The peculiarity of this case was the self-isolation status of the patient from
the Covid-19 pandemic. Family stated the family had not left the house for nearly two years due to concern
of Covid-19 exposure. This case provokes the question; how this patient acquired such a rare bacterial
infection with no predisposing history or exposure. This case highlights the natural physiologic changes due
to cirrhosis and shows that physicians need to stay vigilant in anticipating severe sepsis from rare organisms
in this high-risk patient population.

Case Description:

The patient is a 40-year-old gentleman without significant past medical history who presented to the hospital
for worsening shortness of breath, abdominal distension and lower extremity swelling over the past few days.
Patient had extensive history of alcohol use but does not have confirmed diagnosis of cirrhosis.

Physical exam was significant for and abdominal exam with a distended abdomen. Respiratory exam was
significant for lung sounds diminished bilaterally, worse in the left lower lobe. Cardiovascular exam significant
for tachycardia. Neurological exam positive for altered mental status not alert and oriented to person,
time or place which is normal at baseline. Patient had initial hypotension with BP 75/45, other vital
signs of respiratory rate of 34, heart rate 150, temperature 36.5, saturating 83% on room air. Patient
had a diagnostic and therapeutic paracentesis was also done (2.3 L), with paracentesis labs not showing
any SBP. Patient required intubation for persistent altered mental status with concerns for maintenance
of airway. Initial labs were significant for hyponatremia, hypokalemia, hypomagnesemia, high anion gap
metabolic acidosis primarily driven by lactic acidosis, acute kidney injury, direct bilirubinemia with normal
alkaline phosphatase (hypoalbuminemia with INR of 2.2; AST 187/ALT 15), hypoglycemia, leukocytosis
with neutrophilic predominance, anemia with hemoglobin of 12.7. Chest x-ray was significant for reticular
and airspace opacities in the right middle and lower lobe with left-sided pleural effusion. CT of the abdomen
and pelvis was done which showed right lower lobe consolidation, with large left sided pleural effusion and
ascites. Patient was started on vaso-pressors. Given 1 dose of piperacillin-tazobactam was also given for
concern of septic shock on initial admission. Thiamine 100 mg intravenously was also given.

Blood cultures were drawn before antibiotics were given, which resulted positive for Acinetobacter bau-
mannii in the blood. Suspected source due to chest x-ray was pneumonia. Antibiotics were escalated
to Vancomycin and Cefepime from piperacillin-tazobactam before blood cultures resulted. Cefepime was
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escalated to Meropenem once cultures resulted positive for Acinetobacter baumannii infection. Initially,
the patients’ vaso-pressor requirements decreased as norepinephrine was titrated down on vancomycin and
meropenem. Antibiotics were deescalated to Unasyn as sensitives resulted forAcinetobacter baumannii in-
fection. Yeast grew a few days after fluid was collected, micafungin was started. Within the next 24 hours,
the patient’s vaso-pressor requirement increased from norepinephrine to additional vasopressin and phenyle-
phrine for blood pressure support. Furthermore, epinephrine was added as a fourth pressor as the patient
required CRRT due to AKI. Patient became anuric, was started on CRRT and the patient succumbed to
the septic shock secondary to theAcinetobacter baumannii infection and the peritoneal yeast infection.

Discussion:

This case presentation provokes multiple questions most importantly, but not limited to, the timing of antibi-
otics used in the hospital setting. Also, the consideration for empiric antibiotics for bacteremia and possible
fungal infections in the cirrhotic. Interestingly, the connection between spontaneous bacterial peritonitis
(SBP) and the prophylactic use of ciprofloxacin is well established, although the necessity to empirically
cover for fungus in the cirrhotic septic patient is not11. Of note, other immunosuppressive conditions such
as HIV are treated with prophylactic medications to prevent serious infections, including fungal infections.
A retrospective study by Kumar et al. suggests that every hour of delay regarding antibiotic coverage in
a cirrhotic lead to decreased survival by 7.6%12. Cirrhosis alters normal physiology, often masking indica-
tors of severe sepsis such as hypotension, leukopenia, and dysfunction of thermoregulation2,3,4. Thus, early
detection of severe sepsis and appropriate coverage can be delayed, further leading to difficult detection

Plessier et al. established fungal infections are responsible for up to 15% of cirrhotic infections13. The
patient presented in this case was not started on fungal coverage until multiple days into the hospital ad-
mission. During the hospital course the patient initially had decreasing pressor requirements attributed to
appropriate bacterial coverage for Acinetobacter Baumanii as well as other unknown microbes with van-
comycin and meropenem, but shortly after fungi grew in the collected peritoneal fluid. Despite subsequent
micafungin coverage, the patient went into rapid hemodynamic decompensation, multiorgan system failure
and ultimately succumbed to his condition. This raises the question: Do patients with cirrhosis requiring
intensive levels of critical care benefit from empiric antifungal coverage?

Hassan et al. highlights that delayed treatment and diagnosis can become fatal and although fungal infections
are rare, empirically treating for fungal infections can improve the outcome14. Retrospective analysis for the
management of this case, the suspected result of decompensation would be attributed to a lack of fungal
empiric coverage on arrival to the intensive care unit. This case provokes multiple questions. Primarily, when
is it appropriate to provide antifungal coverage in a patient? Maertenset al. outlines the use for empiric
antibiotic coverage for antifungals who have persistent sepsis for 4-7 days after broad spectrum antibiotics15.
Based on these recommendations, the patient was appropriately treated within those parameters. This study
specifically assesses antifungal requirements in a neutropenic and cirrhotic patient. Antifungal coverage in the
septic cirrhotic is not well established. Do patients with refractory septic shock secondary to broad spectrum
or appropriate sensitive coverage warrant immediate antifungal consideration? Furthermore, should cirrhosis
be treated as an immunosuppressive condition and warrant greater initial empiric coverage? These questions
are poorly understood but this case highlights the importance and the necessity to explore these questions
to improve patients’ outcomes.

The other peculiar aspect of this case is the sheer fact that a patient with no underlying exposure could
present with Acinetobacter baumanii bacteremia suspected from pneumonia. The patient had no underlying
past medical history except for newly diagnosed cirrhosis on the admission. The patient was self-isolated
due to the Covid-19 pandemic which makes this finding even more profound. Dijkshoornet al, outlines
that Acinetobacter baumanii is a rare infection often multi-drug resistant (MDR) and often associated with
ventilator associated pneumonia (VAP)16. This case illustrates cirrhosis as the only underlying known im-
munosuppressive condition in a patient with a rare typically nosocomial acquired infection complicated by
fungal peritonitis with no previous hospitalization or exposure. Cirrhosis evidently may have a profound
impact on a patients’ immune system due to CAID. Therefore, this transient level of natural immunosuppres-
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sion in the cirrhotic population should strongly be considered in the intensive care setting when determining
appropriate treatment.

Conclusion:

Severe sepsis is a critical diagnosis and often seen in the intensive care unit. Sepsis can be identified by
different hallmarks which can often be skewed by the altered physiology of the cirrhotic patient. Ultimately,
cirrhosis not only masks signs of sepsis but can predispose patients to worse outcomes due to the immune
susceptibility of (CAID). Our case highlights the profound impact cirrhosis can have on a patient with sepsis.
Moreover, the case suggests that further research is needed to elucidate appropriate antibiotic and antifungal
considerations in empiric treatment for the septic cirrhotic. Further exploration of such information may
improve mortality rates in this patient population.
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