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Case Report

Introduction

Overwhelming postsplenectomy infection  (OPSI), a 
life‑threatening condition, causes fulminant bacteremia in 
asplenic patients. The spleen is a crucially important organ 
to kill intravascular bacteria. Most notably, spleen marginal 
zone B cells produce specific antibodies for the encapsulated 
bacteria, which strongly resist host defenses and opsonization 
with specific antibodies necessary for phagocytosis.[1,2] 
Therefore, OPSI has a mortality rate of 50%–70%, once it 
develops.[3,4]

Streptococcus pneumoniae is the most frequent and 
problematic bacteria in OPSI because it is fulminant, its 
capsular polysaccharides especially resist macrophages, 
and specific antibodies are crucial for phagocytosis. As 
vaccine prevention for OPSI is recommended to increase 
specific antibodies, intravenous immunoglobulin  (IVIG) 
therapy is theoretically effective for OPSI with antibody 
supplementation.[5] Moreover, IVIG has other theoretically 
beneficial effects for pneumococcal sepsis, such as inhibition 
of complement activity, neutralization of harmful toxins,[6,7] 
and anti‑inflammatory immunomodulation,[8‑10] some of which 
can be achieved without specific antibodies.

However, no report of the relevant literature describes a 
clinical study of specific treatments, including IVIG, for OPSI. 
Reasons might be that OPSI is a rare condition and that it is 
often fulminant. For that reason, it is difficult to collect cases 
and conduct prospective studies.

Herein, we present a case of OPSI that was treated successfully 
with ceftriaxone and supportive medical care including IVIG. 
We reviewed the literature of case reports of OPSI published 
in English and Japanese, including this case, and analyzed the 
efficacy of IVIG for OPSI treatment.

Case Report

A 70‑year‑old male with sudden headache and deteriorating 
consciousness was transported by ambulance to our 
emergency room. He had undergone resection of a pancreatic 
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tumor and prostatic cancer 2 years prior. Examination revealed 
body temperature of 36.0°C, heart rate of 79/min irregular, 
blood pressure of 123/70 mmHg, oxygen saturation of 100% 
(O2 10 l/min), respiratory rate of 12/min, Japan Coma Scale of 
III‑100, and Glasgow Coma Scale of E1V2M5. His pupils were 
2 mm/4 mm. Light reflex was ±/±. Left concomitant deviation 
was observed. He presented with right paresis. Laboratory 
findings showed a white blood cell count (WBC) of 7800/μl 
and C‑reactive protein (CRP) of 0.23 mg/dl. Results of other 
examinations were within normal limits. An electrocardiogram 
showed an atrial fibrillation rhythm. Multiple brain infarctions 
were observed in diffusion‑weighted images obtained from 
magnetic resonance imaging. No thrombus was detected 
by transthoracic echocardiography, however, left atrial 
thrombus was identified by transesophageal echocardiography 
after intensive care with mechanical ventilation. Carotid 
echography was not performed. Cardiogenic cerebral 
infarction was diagnosed. He was admitted to the emergency 
ward.

After admission, conscious disturbance worsened. He was 
intubated. Unfractionated heparin 15,000 U and edaravone 
30  mg  ×  2 were administered. In the middle of the night 
on the 2nd  day from admission, he suddenly developed a 
fever of 38.5°C, followed by a rapid drop of blood pressure 
4  h after the fever. We immediately treated and evaluated 
him as septic shock. Laboratory findings at that point were 
WBC 28,300/μL, hemoglobin 14.3  g/dL, platelet count 
25.6 × 104/μL, total protein 6.2 g/dL, albumin 3.4 g/dL, total 
bilirubin 0.7 mg/dL, aspartate aminotransferase 22 U/L, alanine 
aminotransferase 16 U/L, lactase dehydrogenase 194 U/L, 
alkaline phosphatase 189 U/L, creatine kinase 114 U/L, blood 
urea nitrogen 11.0 mg/dL, creatinine 0.99 mg/dL, C‑reactive 
protein 1.38  mg/dL, prothrombin time 79.0%, activated 
partial thromboplastin time 66.0 s, and fibrinogen 686 mg/dL. 
S. pneumoniae were detected in blood and sputum cultures. X‑ray 
and whole‑body computed tomography, for further evaluation 
of septic origin, revealed slight infiltration in the lower right 
lung field that was not apparent on admission [Figure 1a] and 
revealed that he had no spleen [Figure 1b]. It appears to have 
been resected during the pancreatic tumor operation. A spinal 
fluid test was normal. The patient was diagnosed as having 

community‑acquired pneumonia by Pneumococcus and OPSI. 
He was transferred to the intensive care unit. Administration 
of ceftriaxone 2 g  ×  2 and IVIG 5 g  ×  3  days  (This dose 
regimen was covered by the national health insurance. His 
body weight was 60 kg) was started immediately, with fluid 
resuscitation, 0.5 γ noradrenaline and mechanical ventilation. 
Edaravone might be beneficial for septic condition.[11,12] 
However, we discontinued its administration because severe 
infection is a contraindication in Japan.[13] The patient’s 
condition improved slowly. Catecholamines were reduced. The 
patient was extubated and free from mechanical ventilation 
on day 4, but the catecholamine‑dependent condition was 
prolonged. Noradrenaline was discontinued on the 8th  day. 
Unfractionated heparin 15,000 U/day was continued until 
day 8 and switched to warfarin. He was moved to a different 
hospital for rehabilitation of brain infarction on the 9th day 
from admission.

Discussion and Conclusions

This case was very rapid and fulminant OPSI, in which septic 
shock was developed 4 h after fever. Although intensive care 
including mechanical ventilation was needed, he survived with 
favorable outcomes. It would be important to aware OPSI early 
and to start the treatments for sepis.

In addition, we present a review of international and 
Japanese case reports of OPSI. We searched for the terms 
OPSI, splenectomy, and postsplenectomy sepsis from 1971 
through 2017 in MEDLINE, PubMed, and Japan Medical 
Abstracts Society up to July 10, 2017. All OPSI case reports 
or case series that had been reported in English or Japanese 
were included. Studies on parasite infection were excluded. 
Treatment induction from onset was determined as the time 
to appropriate antibiotic therapy from the first presentation. 
Survival analysis was applied using the Wilcoxon test 
with dead/alive outcome and the observation period as 
factors. Nominal logistic regression analysis was applied to 
elucidate mortality. Univariate logistic regression analysis 
was conducted at first in each factor. Then, multivariable 
logistic regression analysis was performed with the factors 
strongly related to mortality in univariate analysis. All 
statistical analyses were conducted using software (JMP 10; 
SAS Institute Inc. Tokyo, Japan). P < 0.05 was considered 
statistically significant.

Sixty‑nine OPSI case series were extracted including our case: 
23 English‑language case reports and 46 Japanese‑language 
case reports  [Table  1]. The most frequent pathogen was 
S. pneumoniae and its mortality was high. Twenty patients were 
treated with IVIG. There was no description of IVIG for the 
other 49 patients. We designated the former as the IVIG‑treated 
group and the latter as the non‑IVIG group. Survival curves 
with/without IVIG are depicted in Figure 2. Seven‑day‑survival 
was 85.0% with IVIG and 59.5% without IVIG: the 
survival rate was statistically significantly higher with IVIG 
treatment (P = 0.0046) [Figure 2a]. Thirty‑day‑survival was 

Figure  1: Radiographic examinations Chest X-ray (a) and computed 
tomography (b) after sudden deterioration on day 2 from admission. 
Slight pneumonia was visible in his right lung. No spleen was observed 
in the left abdomen

ba
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also significantly higher: 70.0% with IVIG and 49.0% without 
IVIG (P = 0.018) [Figure 2b].

We conducted univariate logistic regression analyses 
for mortality [Table  2]. It is particularly interesting that 
disseminated intravascular coagulopathy (DIC) was found to 
be a strong risk factor for mortality. The mortality odds ratio 
of DIC was 17.3 (P = 0.0009) in multiple logistic regression 
analysis, partly because DIC represents the severity of the 
infectious condition. Treatment induction from onset was also 
correlated with survival (odds ratio 0.75, P = 0.089), contrary 
to expectations. Because they might not be fulminant, they 
survived without early treatment induction. In addition, IVIG 
treatment was a statistically significant and independent factor 
for survival (odds ratio 0.19, P = 0.023).

The clinical course of OPSI is often fulminant. Although 
antibiotics and supportive medical care are the cornerstone of 
therapy, adjunctive IVIG is theoretically effective for OPSI. The 
most important effect of IVIG in the treatment of OPSI is the 
supplementation of specific antibodies. As some experimental 
studies have demonstrated the efficacy of IVIG in OPSI,[14,15] 
we demonstrated in a previous study that IVIG was effective in 
OPSI mouse model, which was due to specific antibodies.[5] The 
efficacy of IVIG for survival was dose dependent on the amounts 
of specific antibodies to causative bacteria. There are many 
serotypes in capsular polysaccharides of pneumococcus.[16] 
Polyclonal IVIG includes specific antibodies for various serotypes 
of pneumococcus, mainly in IgG2 fractionate.[17]

For OPSI, IVIG effects other than the specific antibodies 
supplement might be also effective. Nonspecific neutralization 

of some toxins might prolong survival. Streptococcal sepsis 
releases superantigen exotoxins;[18,19] IVIG reportedly neutralizes 
them.[20] Moreover, IVIG has various immunomodulatory and 
anti‑inflammatory effects.[10,21] In addition, IVIG suppresses 
the activation of leukocytes including macrophages and B 
cells.[22,23] This suppression is reportedly beneficial for sepsis 
treatment by preventing late‑onset anergy.[24]

The analysis of this article has several limitations. The first 
is the possibility of publication bias. Second, we assigned 
the reports that included no description about IVIG to the 
non‑IVIG group. Third, this review included old and new 
reports together, from 1971 through 2017, among which the 
treatment of sepsis probably differed.

In conclusion, we presented a case of OPSI which was 
treated successfully with IVIG. IVIG might be effective as an 
adjunctive treatment option for OPSI, as demonstrated by a 
review of the literature.
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