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Abstract

Background: Antibiotic prophylaxis is recommended for prevention of the first episode of
spontaneous bacterial peritonitis (SBP primary prophylaxis 1°) and subsequent episodes
(secondary prophylaxis 2°).
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Aim.—To compare outcomes in cirrhotic inpatients on 1° versus 2° SBP prophylaxis.

Method: NACSELD (North American Consortium for Study of End-Stage Liver Disease) data
was evaluated for cirrhosis details, reasons for admission/medications, inpatient course recorded,
and outcomes over 90 days. Outcomes [ICU, AKI, inpatient/90-day mortality] were compared
between 1° vs. 2° prophylaxis groups after propensity-matching on admission MELD score and
serum albumin.

Results: Among 2731 patients enrolled, 305 were on 1° and 187 on 2° SBP prophylaxis. After
propensity-matching, 154 patients remained per group. Patients on 1° prophylaxis were more
likely to have admission SIRS (p=0.02), with higher ICU admission (31% vs 21%,p=0.05) and
inpatient mortality (19% vs 9%,p=0.01) than the 2° prophylaxis group. Patients on 2° prophylaxis
had higher total (22% vs 10%,p=0004), readmission (16% vs 9%,p=0.03), and nosocomial SBP
rates (6% vs 0.5%,p=0.01) with predominant gram-negative organisms compared to 1°
prophylaxis patients. At 90 days, 1° prophylaxis patients had a higher mortality (35% vs
22%,p=0.02) and AKI incidence (48% vs 30%,p=0.04) compared to 2° prophylaxis patients.

Conclusion: In this inpatient cirrhosis study, despite prophylaxis, a high proportion of patients
developed SBP, which was associated with mortality. Cirrhotic inpatients on 1° prophylaxis had
worse outcomes than those on 2° prophylaxis when propensity-matched for MELD score and
serum albumin during the index admission and 90-day follow-up.

Introduction:

Spontaneous bacterial peritonitis (SBP) is one of the most common and dreaded
complications of cirrhosis(1). The usual sequelae of unrecognized or untreated SBP are the
development of acute kidney injury (AKI), extra-hepatic organ failures, acute-on-chronic
liver failure (ACLF) and death(2, 3). Therefore, prevention strategies using antibiotic
prophylaxis are important(4). This prophylaxis can be primary (to prevent the first episode
of SBP) in patients with low protein ascites or secondary (to prevent recurrent SBP) (5, 6).
Whereas primary and secondary SBP prophylaxis are recommended worldwide, most data
supported use of norfloxacin with documented improved outcomes over 1-year or less of
follow-up(5, 6). With the advent of novel HCV therapies and more advanced cirrhosis care,
patients with decompensated cirrhosis may be living longer(7). In addition, the microbiology
of SBP has evolved with the emergence of gram-positive bacteria, multi-drug resistant
bacteria as well as fungi in recent times(8-10). As a result, re-evaluation of our current SBP
prophylactic strategies is warranted, especially in the United States where norfloxacin is not
currently available.(6).

The aim of the study was to compare inpatient and 90-day outcomes, including
rehospitalization, death and liver transplant, in patients with cirrhosis on primary versus
secondary prophylaxis for SBP in a large inpatient cohort.

Methods:

We used the NACSELD (North American Consortium for the Study of End-Stage Liver
Disease) database, which collects data on non-electively hospitalized patients with cirrhosis
from 14 tertiary hepatology care centers across North America. The focus of this registry is
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to evaluate short and longer-term outcomes in such patients. The data were collected
between June 2013 and January 2017. All patients were enrolled after informed consent, and
we excluded those with an unclear diagnosis of cirrhosis, with prior organ transplant,
unwilling to provide consent and those with HIV infection. We also excluded patients with
metastatic cancer, those already on palliative/hospice care and those with other pre-existing
major organ failures. Admission data regarding demographics, cirrhosis severity, prior
admissions, medication use (including SBP prophylaxis) and reason for admission are
recorded in a REDCAP database. In addition, the inpatient course, including development of
NACSELD-ACLF(11), transfer to intensive care units (ICU) and inpatient mortality are also
recorded. NACSELD ACLF is defined by the occurrence of two or more of the following:
respiratory failure (use of BiPAP or mechanical ventilation), brain failure (West-Haven grade
I11/1V hepatic encephalopathy), renal failure (renal replacement therapy) and circulatory
failure (shock requiring vasopressors). As is usually diagnosed clinically, SBP was defined
as > 250 PMN/mm3 in the ascites fluid and called culture-negative neutrocytic ascites

( CNNA) while culture positive cases with elevated PMN count were also included. For the
purposes of this paper, we used both terms interchangeably given the usual low yield of
ascites fluid cultures.

The database was created prospectively but analyzed retrospectively for this study. We
extracted records of patients who were on SBP prophylaxis at admission and divided them
into those on primary (per AASLD guidelines)(6) and secondary (prior SBP episode)
prophylaxis. To balance out the predominant confounders in the prediction of death, we
performed propensity-matching based on admission MELD score and serum albumin.

Ultimately the propensity-matched cohorts on primary compared to secondary prophylaxis
were compared with respect to demographics, cirrhosis severity and other medications on
admission. The inpatient course, infection rates and sites and causative organisms were also
compared between the 2 groups. For inpatient outcomes we performed a multi-variable
analysis using the following independent variables that were significantly different between
groups; hospitalized in the past 6 months, lactulose use at admission, rifaximin use at
admission, admission SIRS, admission due to infection, and SBP prophylaxis group. We
also performed analyses of individual components of the SIRS and the use of first-line vs
second-line antibiotics. Second line antibiotics were defined as vancomycin, linezolid,
imipenem/meropenem, monobactams, daptomycin, antifungals compared to first line such as
fluoroquinolones, cephalosporins, macrolides and metronidazole.

Patients who survived and were not transplanted were followed for 90 days after discharge
from the index admission. Specifically, patients who had developed SBP at the index
hospitalization were followed. Development of rehospitalization, ACLF, infections, AKI,
death and liver transplant were studied between groups at this interval.

As shown in Figure 1, 2731 patients were in the NACSELD database, of which 2239 were
not on SBP prophylaxis at admission. We noted that 305 patients were on primary and 187
were on secondary prophylaxis. After propensity-matching for MELD score and albumin,
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154 subjects remained in each group (Figure 1). Almost three-fourths of patients in each
group were on fluoroquinolones (n=116 in primary and n=124 in secondary, p=0.17), and
the rest were on trimethoprim-sulfamethoxazole. The duration of SBP prophylaxis was
statistically similar between the groups (primary median IQR 8 (10) vs. secondary 6.5 (8)
months, p=0.42). The last SBP episode in the secondary group was a median (IQR) of 3 (12)
months and the median number of prior SBP episodes was 1 (range 1-4). The majority of
the SBP episodes that occurred prior to this hospitalization were culture-negative (n=126)
with the rest being £.coli (n=11), Klebsiella (n=3), Streptococcus (n=8), Staphylococcus
(n=4) Bacteroides (n=1), and Veillonella (n=1). All sites had an equitable distribution of
patients on primary and secondary prophylaxis.

Although the groups were similar with respect to demographics, cirrhosis etiology, and
diabetes status (table 1), patients on secondary prophylaxis had significantly more cirrhosis-
related complications with a higher proportion of patients on therapy for hepatic
encephalopathy (HE) including rifaximin and lactulose. There was also a greater proportion
of patients who had been hospitalized over the previous 6 months and had refractory ascites,
in the secondary prophylaxis group. On the other hand, patients on primary prophylaxis had
a greater proportion positive for SIRS criteria on admission. Admission use of non-selective
beta-blockers and proton pump inhibitors and serum sodium values were similar between
groups.

Of the 308 patients in the entire group, 99 were admitted for infection. Fifty-two patients
developed a nosocomial infection; 28 of these patients had it as a second infection while 24
patients developed a nosocomial infection as their first infection.

A greater proportion of secondary prophylaxis patients were admitted with an infection, with
a greater proportion admitted with SBP or spontaneous bacteremia and gram-negative
isolates, compared to the primary group (Supplementary Tables 1 and 2). The remaining
reasons for hospitalization were statistically similar (Table 1). A significantly higher
percentage of secondary prophylaxis patients either had SBP on admission or developed it
during the hospitalization despite being continued on prophylaxis. There was a statistically
similar use of first-line versus second-line antibiotics in the groups (Table 2). The minority
of infections had varying isolates, the resistance patterns of which were similar between
groups.

The proportion of de novo nosocomial infections was significantly higher in the secondary
prophylaxis group, regardless of SBP or not (Tables 2 and 3). However, the bacteriology was
similar between groups and in the minority that had bacteria identified, the resistance
patterns in the bacteria isolated were statistically similar.

Patients on primary prophylaxis had a higher rate of ICU admission and mortality compared
to those on secondary prophylaxis despite a statistically similar length of stay and
development of ACLF (Table 3). Liver transplant rates were similar between groups. On
multi-variable analysis with ICU transfer as the dependent variable, the significant variables
that predicted this outcome was rifaximin use (p=0.05), admission infection (p=0.002) and
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primary SBP prophylaxis (p=0.004). For inpatient death, the only predictor was primary
SBP prophylaxis (p=0.03).

As shown in Figure 1, 116 patients in the primary and 130 in the secondary prophylaxis
group were alive and without transplant at 90 days. While there was a similar rate of re-
hospitalizations and liver transplant rates between groups, the overall rate of death was lower
in those on secondary prophylaxis. In those who were re-hospitalized, infections and ACLF
were similar between groups but AKI was significantly higher in the primary prophylaxis
groups (Table 4).

Fifteen patients in the primary prophylaxis group had SBP on their index admission
compared to 34 of the secondary prophylaxis group (p=0.004, Table 2). These patients were
followed and compared to those without SBP, for outcomes during their inpatient and 90-day
course. As shown in table 5, patients who developed SBP had a higher rate of liver
transplantation compared to those without SBP during their inpatient stay regardless of
primary or secondary prophylaxis. AKI and ACLF rates were similar between patients with/
without SBP as an inpatient during the index admission. Death rates were statistically
similar but trended higher in the primary prophylaxis group who developed SBP compared
to the secondary prophylaxis group who developed SBP. There was a higher proportion of
patients without SBP who died in the primary prophylaxis group compared to those who
were receiving secondary prophylaxis. Similar trends continued at 90 days (Table 6) where
there was a significantly higher rate of liver transplant in SBP vs no-SBP patients regardless
of the prophylaxis group. Proportion of patients who died at 90 days were again higher in
the primary prophylaxis group without SBP compared to the secondary prophylaxis group
without SBP, which contributed to an overall lower death/transplant rate at 90 days in this
population. The overall rehospitalizations were similar regardless of SBP status.

Discussion

Due to the changing natural history of cirrhosis, infections are a major determinant of
outcomes in hospitalized patients(12). There has been a major change in the bacteriology of
these infections, and their ability to precipitate ACLF is well-documented worldwide(13-
15). The development of ACLF is a harbinger of high mortality and low likelihood of liver
transplant; therefore, preventative strategies are important. Antibiotic strategies are aimed at
reducing gram-negative infections. However, the effectiveness of these strategies in the
evolving era of increasingly prevalent fluoroquinolone resistance, is unclear(9).

Despite efforts over several decades to reduce its impact, SBP remains a major source of
infection-related ACLF(11, 16, 17). The use of primary and secondary SBP prophylaxis in
patients with cirrhosis is prevalent in clinical practice using fluoroquinolones or
trimethoprim-sulfamethoxazole(6). However, a real-world comparison of primary versus
secondary SBP prophylaxis strategies is needed to evaluate if prophylaxis can improve
outcomes long-term. Patients on secondary prophylaxis were more likely to have had
refractory ascites, multiple hospitalizations within the prior 6 months and more difficult to
control hepatic encephalopathy, indicated by rifaximin use(18). Almost a quarter of these
patients developed or were admitted with SBP, which was higher than in the primary
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prophylaxis group despite being on the prophylaxis for a similar duration prior to this index
admission. This was compounded by an increase in both SBP and non-SBP nosocomial
infections in this group. Moreover, the admission microbes were more likely to be gram-
negative in these patients, despite use of prophylaxis targeting these organisms. On the other
hand, patients on primary prophylaxis had a higher prevalence of SIRS criteria on
admission, were less likely to develop nosocomial infections but were more likely to be
transferred to the ICU and experience inpatient mortality. This trend towards higher
mortality continued even at 90 days in patients who survived the index hospitalization.
Interestingly, the death rate was higher in those without SBP in the index hospitalization in
the primary prophylaxis group.

The apparent paradox between subjects who would technically appear more advanced from
a cirrhosis status, and their ultimate outcome is intriguing. While cirrhosis is often treated as
a liver disease, its effect on the immune system is widespread leading to the determination of
cirrhosis-associated acquired immune-deficiency syndrome(19, 20). In cirrhosis, there is an
impairment of both SIRS and its opposite response, the compensatory anti-inflammatory
response syndrome (CARS) and depending on the individual’s genetic and immune make-
up, an infection can propel them from one state to the other(20-22). Often this can result in
an immune paralysis, which hastens ACLF and death(23). The findings of a greater
likelihood of SIRS criteria positivity in patients on primary prophylaxis that was in turn
associated with greater mortality could reflect a more robust immune activation in patients
without prior SBP. Although most of the primary prophylaxis patients were also hospitalized
within the previous 6 months; this rate was still lower than the secondary prophylaxis
patients. These observations are in line with those in the CANONIC trial, in which patients
without prior decompensation had a higher mortality and development of ACLF compared
to the more chronically ill patients, who had overall more advanced liver disease based on
the criteria of prior hospitalizations(24). An alternative explanation could be that patients
who survive an SBP episode and then qualify for secondary prophylaxis simply selects a
group that is more resistant to infectious/inflammatory insults, which could be genetic or
other factors(25, 26). This is underlined by the findings that the causative organisms and
resistance patterns of infection on admission and nosocomially acquired was similar
between primary and secondary prophylaxis groups and the rate of infections was similar
between groups at 90 days. Despite this, patients who were on primary prophylaxis and
required re-hospitalizations within 90 days, had a greater AKI development than those on
secondary prophylaxis. These results could indicate that a patient-specific, individual
response to these infections may be a greater determinant of outcomes and the use of
primary prophylaxis may select out phenotypes that may not respond well to these
infections(27).

Despite the difference in outcomes favoring those with secondary prophylaxis, the higher
rate of SBP in this group is bothersome. Further, there was a higher isolation rate of gram-
negative organisms, which are the organisms that SBP prophylaxis should prevent. While
such prophylaxis could result in selection of resistant organisms, the proportion of infections
with isolates was too low to allow sufficient comparisons. One of the HE-related treatments
used in greater proportion in the secondary group was rifaximin, which usually indicates
worse disease since it is used only in patients who have failed first-line lactulose(18). The
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multi-variable analysis demonstrated that rifaximin use, infection on admission and primary
prophylaxis were independently associated with ICU transfer. This is likely related to the
more advanced disease in patients on rifaximin, which has been associated with better
outcomes and lower risk of infections and SBP in prior controlled studies(18, 28, 29). Proton
pump inhibitor use has been associated with SBP development in selected studies, but again
this was statistically similar between the groups(30, 31). This findings imply that we need to
rethink the current strategies for SBP prophylaxis and evaluate potential non-antibiotic
approaches for prophylaxis or to recover antibiotic-associated changes. One such strategy to
reduce the impact of broad-spectrum antibiotics has been the use of fecal microbial
transplantation in cirrhotic and non-cirrhotic studies but further studies are needed(32, 33).

While there was a similar length of stay, rate of ACLF and individual organ failures during
hospitalization, there was a higher ICU admission rate and inpatient mortality in the primary
prophylaxis group. The reasons for this difference are unclear. A potential reason behind this
relatively better prognosis in the secondary prophylaxis group could be that there are
protocols in place to rapidly investigate and treat SBP in inpatients, which is not always the
case for non-SBP infections(34). Therefore, an earlier diagnosis could hasten antibiotic
therapy compared to infections diagnosed later, which could be the case in the primary
prophylaxis group. This was again shown in the data comparing patients with and without
SBP during the index hospitalization and 90-day outcomes.

The study is limited by the relatively modest number of patients but propensity matching
was essential to ensure valid conclusions. We were not able to demonstrate changes in
bacterial resistance patterns between groups but this is likely due to the relatively lower
proportion of isolates. We did not specifically capture the cause of death given that patients
were often discharged to hospice or developed preterminal multi-organ failures, which
makes it difficult to pinpoint the specific causes.The division of subjects into receiving
primary vs. secondary prophylaxis is not an underlying biological difference but rather an
iatrogenic construct, which may be practice driven. A higher rate of inpatient SBP and
outpatient refractory ascites also likely meant a higher 1V albumin use in the secondary
prophylaxis group. This could have contributed to the better outcomes but is unlikely to last
for 90 days. In our dataset, there was an equitable distribution of subjects with primary and
secondary prophylaxis across sites and moreover, the duration of the prophylaxis and the
agents used were also statistically similar. Therefore, this comparison between groups is
valid and gives us better insight into future management strategies.

We conclude that despite being on secondary and primary SBP prophylaxis, between a tenth
and a quarter of cirrhotic patients still develop SBP. Despite a lower SBP rate on admission
and during the hospital, patients on primary prophylaxis had higher inpatient and 90-day
mortality, indicating the need for continued monitoring for negative outcomes in all patients
on prophylaxis. The response of subjects to prior or current infections could be a major
determinant of their outcomes rather than the infections itself and non-antibiotic options
tailored to individual subjects are needed in future studies.
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WHAT IS CURRENTLY KNOWN

. Spontaneous bacterial peritonitis (SBP) is one of the most dreaded
complication of cirrhosis

. Antibiotic prophylaxis for SBP focused towards gram-negative organisms can
be primary (before any episode) or secondary (after at least one episode)

. With changing bacteriology the short-term and long-term outcomes
comparing primary and secondary SBP prophylaxis are unclear
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WHAT IS NEW HERE

. Inpatients with cirrhosis on primary SBP prophylaxis patients had a higher
ICU admission, acute kidney injury and mortality during the index admission
and at 90 days compared to secondary prophylaxis

. Inpatients with cirrhosis on secondary SBP prophylaxis had a higher
admission, and nosocomial SBP with gram-negative organisms compared to
patients on primary SBP prophylaxis

. Patients on primary SBP prophylaxis had worse outcomes during the index
admission and at 90 days, while secondary SBP prophylaxis patients
continued to develop SBP.
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Figure 1:
Flow of patients through the study
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Table 1:

Admission features between the propensity-matched cohorts

meanSD and numbers (%) | Primary prophylaxis (n = 154) | Secondary prophylaxis (n = 154) | p-value
Admission values | | |
Age (years) | 56.7 (10.4) | 56.2 (9.9) | 0.70
Gender (Male) | 92 (60%) | 107 (69%) | 0.10
Etiology 0.74
Alcohol 50 (32%) 55 (36%)
Hepatitis C only 30 (19%) 34 (22%)
Hepatitis C + alcohol 25 (16%) 20 (13%)
Non-alcoholic fatty liver 31 (20%) 26 (17%)
Other 18 (12%) 18 (12%)
Diabetes | 45 (30%) | 47 (31%) | o090
Hospitalized prior 6 months | 91 (65%) | 129 (90%) | <0.0001
Refractory ascites | 75 (49%) | 106 (69%) | 0.0003
Reason for admission | | |
Admitted with infection | 37 (24%) | 62 (40%) | 0002
Gl Bleed | 20 (13%) | 11 (7%) | 0.10
Hepatic Encephalopathy | 29 (19%) | 30 (19%) | 0.89
Renal Dysfunction | 21 (14%) | 24 (16%) | 0.62
Electrolyte Abnormalities | 9 (6%) | 7 (5%) | 0.62
Anasarca | 13 (8%) | 20 (13%) | 0.19
Alcohol-Related | 11 (7%) | 6 (4%) | o020
Urgent Transplant Workup | 13 (8%) | 12 (8%) | 0.84
Other | 41 (27%) | 32 (21%) | 0.21
Cardiac | 0 (0%) | 3 (2%) |
Pulmonary | 1(1%) | 3 (2%) | 0.32
Psychiatric | 2 (1%) | 0(0%) |
Other Non-liver Related | 7 (5%) | 9 (6%) | 0.62
Admission laboratory values | | |
Albumin(g/di) | 29(0.7) | 3.0(0.6) R
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mean+SD and numbers (%) | Primary prophylaxis (n = 154) | Secondary prophylaxis (n = 154) | p-value

MELD score | 22.7(1.5) | 223(7.2) | 0.48
WBC (/mL) | 7.5(5.5) | 7.2(4.9) | 0.92
Bilirubin (mg/d) | 7.6 (9.9) | 6.6 (8.2) | 0.81
INR | 1.8(0.6) | 1.8 (0.6) | 0.85
Serum Sodium (mmol/L) | 132.6 (6.8) | 132.8 (6.0) | 0.66
Serum creatinine (mg/dl) | 1.9(1.7) | 1.9 (1.6) | 0.66
SIRS and components | | |
Admission SIRS (n, %) | 51 (33%) | 35 (23%) | o002
Temperature criterion | 23 (15%) | 17 (11%) | 0.32
Heart Rate criterion | 81 (53%) | 62 (41%) | 0.03
Respiratory criterion | 29 (19%) | 17 (11%) | 0.04
WBC criterion | 54 (36%) | 52 (35%) | os0
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Infections and antibiotic use during the index hospitalization
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Raw numbers (%) Primary prophylaxis (n = 154) | Secondary prophylaxis (n = 154) | p-value
Admitted with infection 37 (24%) 62 (40%) 0.002
SBP on/during admission 15 (10%) 34 (22%) 0.004
SBP on admission 14 (9%) 25 (16%) 0.03
Nosocomial SBP 1 (0.5%) 9 (5.8%) 0.01
Second Infection 14 (9%) 14 (9%) 1.0
C.difficile infection 1(1%) 2 (1%) 0.57
All nosocomial Infection (includes second infections) 22 (14%) 30 (19%) 0.22
First de novo non-SBP nosocomial infection 2 (1.2%) 10 (6.4%) 0.03
Second line antibiotic use 13 (8.4%) 14 (9.1%) 0.78

Second line antibiotics were defined as vancomycin, linezolid, imipenem/meropenem, daptomycin, antifungals compared to first line such as
fluoroquinolones, cephalosporins, macrolides and metronidazole.
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Table 3:

Inpatient outcomes during the index hospitalization

| Primary prophylaxis (n = 154) | Secondary prophylaxis (n = 154) | p-value
Inpatient AKI | 61 (45%) | 70 (52%) | 0.14
Brain Failure | 26 (17%) | 31 (20%) | 0.46
Respiratory Failure | 23 (15%) | 20 (13%) | 0.62
Renal Replacement | 17 (11%) | 19 (12%) | 0.71
Circulatory Failure | 14 (10%) | 13 (9%) | 0.84
Number of organ failures 0.14
0 104 (68%) 100 (65%)
1 27 (18%) 36 (23%)
2 17 (11%) 10 (6%)
3 5 (3%) 5 (3%)
4 1 (1%) 3 (2%)
NACSELD ACLF | 23 (15%) | 18 (12%) | 0.42
Length of stay (days) (mean+SD) | 14.4+17.4 | 16.8+19.7 | 0.20
ICU admission | 48 (31%) | 32 (21%) E
Liver transplant | 9 (5%) | 14 (6%) | 0.81
Death | 29 (19%) | 10 (6%) | 0.001
Death/transplant | 38 (19%) | 24 (15%) | 0.05

All data shown as raw numbers and percentage unless mentioned otherwise. ACLF defined according to NACSELD criteria(11). Acute kidney
injury (AKI) defined according to consensus criteria(35). Comparisons performed using Mann-Whitney, Fisher’s exact or unpaired t-tests as
appropriate.
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Outcomes at 90 days for the Overall Cohort

Table 4:

Primary prophylaxis (n = 116) | Secondary prophylaxis (n =130) | p-value
Re-hospitalization 56 (48%) 73 (56%) 0.22
Inpatient AKI 27 (48% of 56 inpatients) 22 (30% of 73 inpatients) 0.03
Inpatient ACLF 4 (7% of 56 inpatients) 4 (5% of 73 inpatients) 0.72
Inpatient infections 11 (20% of 56 inpatients) 19 (26% of 73 inpatients) 0.40
Liver transplant 34 (29%) 29 (22%) 0.21
Death 41 (35%) 29 (22%) 0.02
Death/transplant 75 (65%) 58 (45%) 0.002

Comparisons performed using Mann-Whitney or Fisher’s exact tests as appropriate
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Table 5:

Inpatient Outcomes of Patients with and without SBP

Primary prophylaxis (n = 154)

Secondary prophylaxis (n = 154)

No SBP (n=139) | SBP (n=15) | No SBP (n=120) | SBP (n=34)
Inpatient AKI 54 (39%) 7 (47%) 55 (46%) 15 (44%)
Inpatient ACLF 22 (16%) 1(7%) 15 (12.5%) 3 (9%)
Liver transplant 5 (4%) 4 (20%) ™ 8 (6%) 6 (18%) ™
0, 0, 0,
Death 26 (19%) 3 (20%) 7 (6% )# 3 (9%)
Death/transplant 31 (21%) 7 (27%) 15 (13% )# 9 (26%)

#p<0.05 comparing corresponding category in primary vs secondary group,
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*
p<0.05 comparing SBP vs no-SBP within the same group, Comparisons performed using Mann-Whitney or Fisher’s exact tests as appropriate
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90-day outcomes for patients with or without SBP at the index hospitalization

Table 6:

Primary prophylaxis (n = 116)

Secondary prophylaxis (n = 130)

No SBP (n=105) | SBP (n=11) | No SBP (n=105) | SBP (n=25)
Re-hospitalization 51 (49%) 5 (45%) 60 (57%) 13 (52%)
Liver transplant 27 (26%) 7 (64%) * 20 (19%) 10 (40%) *
Death 38 (36%) 3 (27%) 23 (22% )# 6 (24%)
Death/transplant 65 (61%) 10 (91%) ™ 43 (41% )# 16 (64%) *

#p<0.05 comparing corresponding category in primary vs secondary group,
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*
p<0.05 comparing SBP vs no-SBP within the same group, Comparisons performed using Mann-Whitney or Fisher’s exact tests as appropriate.
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