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Abstract

Overwhelming postsplenectomy infection (OPSI)
syndrome is a rare condition, but is associated with high
mortality. However, recognition and clinical management
of OPSI is not well established. The prevalence of
splenectomy increased recently because it was a clinically
effective treatment for hepatitis C virus-associated
thrombocytopenia before the introduction of the
interferon/ribavirin combination therapy. We reviewed
the literature characterizing the clinicopathological
features of OPSI and assessed the most effective and
feasible administration of the condition. A Medline search
was performed using the keywords 'overwhelming’,
'postsplenectomy infection', 'postsplenectomy sepsis',
'chronic liver disease', and/or 'splenectomy'. Additional
articles were obtained from references within the papers
identified by the Medline search. Durations between
splenectomy and onset of OPSI ranged from less than
1 wk to more than 20 years. Autopsy showed that many
patients with OPSI also had Waterhouse-Friderichsen
syndrome. Although the mortality rate from OPSI has
been reduced by appropriate vaccination and education,
the precise pathogenesis and a suitable therapeutic
strategy remain to be elucidated. Protein energy
malnutrition (PEM) is commonly observed in cirrhotic
patients. Since the immune response in patients with
PEM is compromised, a more careful management for
OPSI should therefore be applied for cirrhotic patients
after splenectomy. In addition, strict long-term follow up
of OPSI patients including informed consent will lead to
a better prognosis.
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INTRODUCTION

Splenectomized patients are a significant infection risk,
because the spleen is the largest accumulation of lymphoid
tissue in the body'. Overwhelming postsplenectomy
infection (OPSI) is a serious fulminant process that
carries a high mortality rate® . OPSI cases have been
well documented, and more recently the syndrome was
reviewed in the literature! ™. The pathogenesis and risk
of developing fatal OPSI remain ill-defined, however,
especially in the normal adult host.

Anti-hepatitis C virus (HCV) therapy with pegylated
interferon has proven effective for virus clearance in
recent years' . Prior to that, treatment of HCV-associated
thrombocytopenia was an important and unresolved
problem[g’m]. Splenectomy in patients with hepatitis C
cirrhosis is now a safer prelude to antiviral treatment’ .
However, protein energy malnutrition (PEM) is a
common manifestation in patients with liver cirrhosis,
with incidences as high as 65%-90%"""", putting them at a
higher risk of OPSI, because patients with PEM generally
have a reduced immune response. This review describes
the clinical features of OPSI and discusses management
strategies for patients with OPSI, particularly those with
chronic liver disease.

Symptoms of OPSI

King and Shumacker first described bacterial sepsis
following splenectomy in infants and children in 19521",
It emerged subsequently that a comparable syndrome
occurs in asplenic adults REF. Fulminant bacterial sepsis
in asplenic patients will be termed OPSI in this review in
keeping with common usage in the literature.

Aspecific and mild physical symptoms of
postsplenectomy appear in the early stages of OPSI.
These include fatigue, colored skin, body weight loss,
abdominal pain, diarrhea, constipation, nausea, and
headache (Table 1)!*". Pneumonia and meningitis are
frequent more severe concomitants. The clinical course
may rapidly progress to coma and death within 24 to 48 h,
due to the high incidence of shock, hypoglycemia, marked
acidosis, electrolyte abnormalities, respiratory distress, and

) . . . 021 .
disseminated intravascular coagulanon[ *U The mortality
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rate is 50%-70% despite aggressive therapy that includes
intravenous fluids, antibiotics, vasopressors, steroids,
heparin, packed red blood cells, platelets, cryoprecipitates,
and fresh frozen plasma®”**", The later clinical course
frequently mirrors that of Waterhouse-Friderichsen
syndrome (WES), and bilateral adrenal hemorrhage may
be found at autopsy™*. The mechanism that connects
splenectomy to WES is unknown but the possible causes
of OPSI include loss of splenic phagocytic function,
decreasing serum immunoglobulin levels, suppression
of lymphocyte sensitivity, or a change in the opsonin

systemm’zsl.

Risk factors

Splenectomized patients are at risk of life-threatening
sepsis. Major factors for stratifying risk include the age at
which splenectomy occurs, the subsequent time interval
from splenectomy, the reason for splenectomy, and the
overall immune status of the patient REE

Infants do not acquire specific antibodies against
encapsulated organisms until relatively late in the
development of antibody responses. Although OPSI can
occur at any age, children are therefore at greater risk of
developing the condition, especially those under the age
of 2 years[zg’m]. However, estimates of the incidence and
timing of OPSI vary widely in the literature, and some
authors report the greatest risk of developing OPSI in
the first two years after splenectomy”’. Recent reports
recommended that all asplenic patients should receive
optimal advice and protection against OPSI regardless
of the underlying etiology, based on evidence that the
increased risk of severe sepsis after splenectomy is
lifelong[32’33].

Splenectomy performed for a hematological disorder,
including thalassemia, hereditary spherocytosis, auto-
immune hemolysis, immune thrombocytopenic purpura, or
lymphoma, appears to carry a higher risk than splenectomy
performed as a result of trauma”"””. In addition,
patients with hematological and autoimmune disorders,
or lymphoma show impaired immunity, and patients
undergoing treatment such as chemotherapy often show
decreased serum immunoglobulin levels; both groups may
therefore have an increased susceptibility for OPSIL

Hyposplenism occurs when splenic functions are
reduced by disease or are absent congenitally or after
splenectomy. Howell-Jolly bodies are small, round
remnants of the original erythrocyte nucleus. Increased
numbers of Howell-Jolly bodies in a peripheral blood
smear, although not overly sensitive, can identify the
degree of hyposplenism that presents a risk for developing
OPSI>1*

Infecting organisms in OPSI

Outside the splenic circulation, polysaccharide antigens are
poortly immunogenic in comparison with protein antigens.
This contributes to polysaccharide-coated bacteria evading
the immune response and subsequent phagocytosis™
Host defenses against bacteria are therefore critically
dependent on humoral immunity and production of type-
specific antibodies. While liver Kupffer cells clear most
well-opsonized bacteria, encapsulated organisms resist
antibody binding and are primarily removed by the spleen.

Cryptic infection (no obvious focus)

Short, nonspecific prodrome

Massive bacteremia with encapsulated organism

Septic shock with disseminated intravascular coagulation
Marked virulence: 50% to 70% mortality

Death ensues in 24 to 48 h

Overwhelming postsplenectomy infection had been defined as septicemia
and/or meningitis, usually fulminant but not necessarily fatal, and occurring
at any time after removal of the spleen.

Sepsis in asplenic patients can occur with any organism,
be it bacteria, virus, fungus, or protozoan, however
encapsulated organisms are frequently associated with
sepsis in splenectomized patients. Encapsulated organisms
such as Streptococcns pneumoniae are particularly resistant to
phagocytosis, but is quickly overcome in the presence of
even a small amount of type-specific antibody”*", Without
the spleen, prompt antibody production against a newly
encountered antigen is impaired and bacteria proliferate
rapidly. Therefore, the risk of invasive pneumococcal
disease in patients without a spleen is 12-25 times greater
than that in the population at largeps’m. Invasive disease in
the asplenic patient due to such encapsulated organisms
as Strepteocens pnenmoniae (50%-90%), Neisseria meningitides,
Hemaphilus influenzae, and Streptococcus pyogens (25%) leads to
uninhibited bacterial overgrowth[24’29’33’37].

Prevention of OPSI

Treatment of OPSI is generally aggressive due to the
serious nature of the condition and associated mortality.
Comprising intravenous fluids, antibiotics, vasopressors,
steroids, heparin, packed red blood cells, platelets,
cryoprecipitates, and fresh frozen plasma, it may fail to
alter the course of this fulminant septic syndrome!
Therefore, prevention of OPSI is extremely important
for immunocompromised patients who have undergone
splenectomy.

Preventive strategies including vaccination and
education are also important for splenectomized patients.
Functionally or anatomically asplenic patients are at
increased risk of infection from encapsulated organisms
compared to the general population. Vaccines available
for the most common organisms include the 23-valent
pneumococcal polysaccharide vaccine, a 7-valent protein-
conjugated pneumococcal vaccine, the Hemophilus
influenzgae type B vaccine, and the meningococcal
vaccine™. The polysaccharide-based pneumococcal
vaccine is recommended for all adults at increased
risk of pneumococcal infection, and particularly the
asplenic patientsm]. The Centers for Disease Control and
Prevention in the US (revaccination every 6 years) and
the British Committee for Standards in Haematology
(revaccination every 5-10 years) recommended
revaccination for the prevention of OPSI, at the same time
emphasizing the rather frequent need for shorter intervals
between revaccinations to keep antibody concentrations
at a level sufficient by probability to confer protectionl“’m.
Unfortunately, fatal pneumococcal sepsis has been

www.wjgnet.com



178 ISSN 1007-9327  CN 14-1219/R

World ] Gastroenterol

January 14, 2008 Volume 14 Number 2

reported in asplenic, vaccinated patients. It remains
advisable, nevertheless, to offer splenectomized patients
protection due to their increased risk of developing severe
disease and because the vaccine itself poses minimal risk.
Jockovich™ reported no OPSI among patients vaccinated
before splenectomy; however, 10.4% of patients who did
not receive vaccination developed OPSI. In addition, 5%
of patients who were given vaccination after splenectomy
developed OPSI. For elective splenectomy, the vaccine
should be given at least 2 wk before surgery*!,

Finally, patient education represents a mandatory
strategy for preventing OPSI. Studies have shown that
from 11% to 50% of splenectomized patients remain
unaware of their increased risk for serious infection
or the appropriate health precautions that should be
undertaken™*. Patients should understand the potential
severity of OPSI and the possibility of rapid progression.
Physicians should inform any new healthcare professionals,
including dentists, of asplenic status. In particular, the
presence of increased Howell-Jolly bodies on a peripheral
blood smear should be highlighted on the laboratory
report to inform the patients’ physicians of possible
hyposplenism™™* This information and its significance
should be in turn relayed to the patient. Moreover,
advice for asplenic individuals to be issued with a form
of medical alert, such as a card or a bracelet, has two
purposes. First, it should provide a constant reminder to
the individual of their condition and, second, knowledge
of their state might be vital for medical attendants in the
event of a medical emergency. This aspect of patient
management needs increased attention as only one patient
was found to hold such a card. The possibility that OPSI
episodes in asplenic patients may have been avoided with
improved knowledge cannot be excluded"”.

Future directions

HCV is a major public health problem and a leading cause
of chronic liver disease. Various studies have suggested
that 3%-20% of chronically infected patients will develop
cirrhosis over a 20-year period, and are at significant
risk of developing hepatocellular carcinoma’. Recent
therapeutic trials in well-defined, selected populations
revealed that combinations of interferons and ribavirin
are more effective than monotherapy for HCV treatment.
Morteover, trials of pegylated interferons yielded improved
sustained virus response rates with similar toxicity profiles.
As with all clinical decisions, selection of patients for HCV
treatment requires an accurate assessment of therapeutic
risk »s benefit, a determination that is complicated
by exclusion from registration trials of persons with
conditions that might increase risk and diminish
benefit. Application of these principles to individual
patients can be challenging, and the relative strength
of recommendation of treatment varies accordingly.
However, HCV is also a possible cause of chronic
thrombocytopenia in these patients, by a mechanism that
remains unclear. Moreovert, treatment for HCV often leads
to anemia, neutropenia, and thrombocytopenia. These
conditions prevent safe application of treatment in patients
with baseline pancytopenia, due to the cirrhosis-related

hypersplenism"*. The various treatments used, including
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\Eligible patients for removal of the spleen \

Pneumococcal prevaccination at least 2 wk before splenectomy

:

Elective splenectomy

'

\Revaccination and education for the splenectomized patients\

Figure 1 A proposed prevention strategy for splenectomized patients in management
algorithm.

steroids and intravenous immunoglobulin, have generally
produced only transient responses[48’49]. Nevertheless,
partial splenic embolization and laparoscopic splenectomy
may enable anti-HCV therapy to be given. Recently,
Hayashi ¢z /' reported that splenectomy for severe
thrombocytopenia with the intent to apply interferon
therapy can be beneficial. It is therefore feasible that
splenectomy prior to anti-HCV treatment for HCV-related
chronic thrombocytopenia will occur more frequently in
the near future. In addition, physicians should follow the
occurrence of OPSI in these patients not only during the
treatment for HCV clearance but also for the entire follow-

up period.

CONCLUSION

The spleen is crucial to the host response to infection
by clearing polysaccharide-encapsulated bacteria. This
response involves the clearing of pathogens from the
bloodstream as well as the rapid production of specific
antigens. Splenectomy results in an increased risk of septic
complications associated with a high mortality rate, the
most setious being the development of OPSI. Nonspecific
symptoms, including nausea, vomiting, fever, and
unconsiousness, followed by a rapid progression to coma
and shock characterizes OPSI, and it is treated aggressively.

Eradication of HCV with the recently introduced
therapy of pegylated interferon and ribavirin would be
particularly beneficial in those with advanced liver fibrosis
or cirrhosis. Splenectomy might be useful also to raise
platelet counts so that pegylated interferon-based therapy
can be performed safely in patients with cirrhosis due
to HCV. Prevention strategies such as vaccination and
education are also potentially important parts of the
strategy for splenectomized HCV patients (Figure 1).
Finally, reduction of the immune response in patients
with chronic liver disease and/or PEM necessitates careful
follow up of splenectomized patients with chronic liver
disease to monitor the appearance of OPSI.
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