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Rapidly Exacerbating Autoimmune Hemolytic Anemia Together With Marked Cytokine Storm Triggered by Pneumonia Infection: A Case Report
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Background: Autoimmune hemolytic anemia (AIHA) is caused by hemolysis induced by the reaction of autoantibodies with red blood cells. AIHA is usually classified as either warm antibody or cold antibody-mediated AIHA. In addition, AIHA caused by infection is classified as secondary AIHA. It is well-known that alteration of various cytokine levels is closely associated with a variety of disorders such as infectious diseases. In addition, it is known that IL-10/ IL-12 imbalance is an indicator of Th2-dominat conditions and a progressive marker of AIHA.

Case presentation: A 82-year-old Japanese man was brought to the emergency room with pneumonia and heart failure. After admission, we started antibiotics therapy. Next day, he had symptoms of jaundice and his total bilirubin level was elevated. Five days after admission, his inflammation markers were further elevated and he had hemolytic anemia. We finally diagnosed him as severe warm-type AIHA associated with pneumoniae infection. Seven days after admission, his severe leucocytosis was further aggravated, and then he suddenly had cardiac arrest and respiratory failure, and finally died of multiple organ failure. Unfortunately, we failed to rescue him from severe AIHA induced by pneumonia infection.

Conclusions: Herein, we report a subject with pneumonia-triggered warm-type AIHA together with marked cytokine storm. IL-18 levels were markedly elevated without elevation of IL-12 levels. In addition, IL-10/IL-12 imbalance was observed. These data suggest that once marked cytokine storm is induced, infection-induced AIHA is exacerbated very rapidly.
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BACKGROUND

Autoimmune hemolytic anemia (AIHA) is caused by hemolysis induced by the reaction of autoantibodies with red blood cells (RBC) (1). Anti-erythrocyte antibodies cause RBC to burst as hemolytic anemia, although anti-erythrocyte antibodies are generated by the patient's own immune system. Therefore, AIHA is a severe and sometimes fatal disease. AIHA is usually classified as either warm antibody or cold antibody-mediated AIHA (2). The diagnosis is usually based on the presence of hemolytic anemia and serological evidence of anti-erythrocyte antibodies, detectable with the direct antiglobulin test (DAT) and cold agglutination (3). In general, subjects with warm-type AIHA show positive reaction in DAT with anti-IgG antisera and/or anti-C3d, and those with cold-type AIHA show positive reaction in cold agglutination. The exact incidence of AIHA in adults is unclear. One of the causes for AIHA is serious infections such as mycoplasma pneumoniae and viruses (4, 5). This type of AIHA occurs when normal RBC get destroyed by the infection or by anti-erythrocyte antibodies.

It is well-known that alteration of various cytokine levels is closely associated with a variety of disorders such as infectious diseases. Among various cytokines, interleukin (IL)-18 is a unique cytokine; IL-18 functions as Th1 cytokine in the presence of IL-12 but functions as Th2 cytokine in the absence of IL-12 (6). Th1 cells are involved in “cell-mediated” immunity, which usually deals with infections by viruses and certain bacteria. Th2 cells are involved in “humoral-mediated” immunity, which deals with bacteria, toxins and allergens. In addition, it is known that IL-10/ IL-12 imbalance is an indicator of Th2-dominat conditions and a progressive marker of AIHA (7, 8).

In this report, we show a subject who had pneumonia infection and rapidly exacerbating warm-type AIHA accompanied by marked cytokine storm under Th2-dominant conditions.



CASE PRESENTATION

An 82-year-old Japanese man was brought to the emergency room with symptoms of high fever, dyspnea and general fatigue over 3 days. His vital signs were: temperature, 38.7°C; blood pressure, 104/74 mmHg; heart rate, 82 bpm; oxygen saturation, 94 % (O24 L/min). Inflammation markers were markedly elevated (Table 1): white blood cell (WBC), 9,030/μL (neutrophil, 90.0 %); C-reactive protein (CRP), 10.13 mg/dL; procalcitonin, 0.55 ng/mL. Another laboratory data were as follows: RBC, 441 × 104/μL; hemoglobin (Hb), 13.5 g/dL; platelet, 9.8 × 104/μL. Renal function was almost within normal range, but liver dysfunction was observed: total bilirubin, 2.8 mg/dL; asparate aminotransferase, 67 U/L; alanine transaminase, 35 U/L; alkaline phosphatase 332 U/L; γ-glutamyltranspeptidase, 190 U/L; lactate dehydrogenase (LDH) 415 U/L. Moreover, brain natriuretic peptide, a marker for heart failure, was markedly elevated to 1030.2 pg/mL. His chest computed tomography revealed pneumonia and heart failure.


Table 1. Laboratory data on admission in this subject.
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After admission, we started antibiotics therapy for pneumonia (6.0 g/day of sulbactam/ampicillin), although pathogenic bacteria were not detected. In addition, we started to administer furosemide for acute heart failure. Next day, he had symptoms of jaundice and his total bilirubin level was elevated to 6.0 mg/dL. Five days after admission, his inflammation markers were further elevated: WBC, 22,450/μL; CRP, 11.15 mg/dL; procalcitonin, 4.57 ng/mL. Moreover, he had hemolytic anemia (RBC, 282 × 104/μL; Hb, 9.0 g/dL; reticulocyte counts, 4.7 %; total bilirubin, 14.4 mg/dL; LDH, 1,328U/L; urinary blood, 3+; urinary bilirubin, 2+; urinary urobilinogen, 2+) and we examined the possible cause of hemolytic anemia. Hemolytic anemia-associated data were as follows: DAT, positive (3+); DAT (anti-IgG), (3+); DAT (anti-C3), (4+); indirect antiglobulin test, positive; cold agglutination, negative; haptoglobin, <10 mg/dL; cryoglobulin, negative. Another autoantibody including systemic lupus erythematosus were not detected. Urinary antigen of streptococcus pneumoniae and legionella were negative. Parvovirus B19, cytomegalovirus, both hepatitis B and C, both influenza A and B and mycoplasma pneumonia antigen and/or antibody were negative. Based on such findings including elevated procalcitonin level, we finally diagnosed him as severe warm-type AIHA associated with pneumoniae infection. We discussed the necessity of steroid therapy with hematologists, but finally we selected antibiotics therapy without steroid therapy because his AIHA was likely caused by infection. Since we failed to exclude the possibility of drug-induced AIHA, we stopped sulbactam/ampicillin and changed antibiotics therapy for pneumonia (1.0 g/day of meropenem and next day added 500 mg/day of levofloxacin). Seven days after admission, his severe leucocytosis was further aggravated: WBC, 75,230 /μL; CRP, 12.30 mg/dL; procalcitonin, 6.16 ng/mL. In addition, his hemolytic anemia was aggravated (RBC, 188 × 104/μL; Hb, 6.4 g/dL; total bilirubin, 16.8 mg/dL; LDH, 3,236 U/L; urinary blood, 3+; urinary bilirubin, 2+; urinary urobilinogen, 3+). After then, he suddenly had cardiac arrest and respiratory failure, and finally died of multiple organ failure. Unfortunately, we failed to rescue him from severe AIHA.

Since the conditions in this subject with AIHA were exacerbated very rapidly, we examined the time course of various kinds of cytokines using residual serum after his death in order to clarify the possible mechanism for pneumonia-induced AIHA. As shown in Table 2, IL-18 level was very high before the onset of AIHA and further elevated within several days which was not accompanied by elevation IL-12 level, suggesting that this subject was under Th2-dominat conditions. IL-10 level was also elevated before the onset of AIHA without elevation IL-12 level. As the results, IL-10/IL-12 imbalance was observed, suggesting that this subject was under Th2-dominat conditions. Levels of TNF-α, IL-6 and IL-8 were also elevated before the onset of AIHA, whereas levels of INF-γ and IL-1β were within normal range.


Table 2. Inflammation markers, hemolytic markers and cytokine profiles on day 2, day 5, and day 7 after admission.
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DISCUSSION

AIHA is an autoimmune disease and is categorized as either primary or secondary AIHA. Secondary AIHA can result from many other illnesses and is sometimes caused by infection, especially by mycoplasma, viral pneumonia, and other respiratory infections. In addition, it is known that antibiotics can also induce AIHA. For example, penicillin-induced AIHA, which is mainly known as hapten type AIHA, can be induced by high-dose intravenous penicillin (9). In general, the onset of hapten type AIHA is subacute, although penicillin-type AIHA is categorized into not only hapten type AIHA but also mixed immune complex type and autoimmune type complicated with hapten type AIHA. Our patient mainly suffered from pneumonia infection on admission, because he did not have hemolytic anemia at that time. After admission his infectious markers were markedly elevated. As pneumonia was aggravated, he had an onset of warm-type AIHA which was exacerbated very rapidly. The diagnosis of AIHA was difficult. However, his DAT was positive for both anti-IgG and anti-C3 and indirect antiglobulin test was also positive. On the other hand, his cold agglutination was negative. Moreover, while it is known the onset of drug-induced AIHA is subacute, hemolytic anemia in this subject was immediately induced after starting sulbactam/ampicillin antibiotics therapy. Therefore, we thought that our patient suffered from warm-type AIHA, at least in part, induced by pneumonia.

Our patient did not get glucocorticoid therapy, which is the first-line treatment for AIHA. At first, we started treatment for pneumonia in this patient. However, we diagnosed him as AIHA 5 days after admission. We thought it was necessary to treat him with glucocorticoid therapy and discussed the necessity of glucocorticoid therapy with hematologists. However, hematologists did not agree to the usage of glucocorticoid, because if he suffered from viral infection, and his conditions became more severe and miserable. In addition, hematologists insisted on the importance of continuation of antibiotics therapy for infection disease, because they thought that his AIHA was likely caused by infection. Nonetheless, we still think glucocorticoid therapy is one of the important strategies for AIHA even if it is caused by infection disease, although we finally selected antibiotics therapy without glucocorticoid therapy in this case.

The precise mechanism for pneumonia-induced AIHA in this subject remains unknown. Since our patient's conditions with AIHA were very severe and exacerbated very rapidly, we investigated his cytokine profiles using residual serum after his death. IL-18 is known to function as Th1 cytokine together with IL-12 but function as Th2 cytokine without IL-12 (6). IL-18 level was high and further elevated within several days without elevation of IL-12 levels in this subject. These finding suggest that this subject was under Th2-dominant conditions which we assume led to rapid exacerbation of AIHA. Moreover, while IL-10/IL-12 imbalance is known to be an indicator of Th2-dominat conditions and a progressive marker of AIHA (7, 8), IL-10 levels were markedly elevated without elevation of IL-12 levels in this subject. This IL-10/ IL-12 imbalance also suggest that this subject was under Th2-dominant conditions and that AIHA was pretty progressive.

In addition, since it is known that mycoplasma pneumoniae increases production of IL-18, which leads to hemolytic anemia (9, 10), we assume that elevated IL-18 levels were associated with sever hemolytic anemia in this subject as well, although mycoplasma pneumonia antigen itself was not detected in this subject. It is also known that increased IL-10 levels lead to decrease in IFN-γ production and differentiation to Th2-dominant conditions in AHIA patients. Therefore, we assume that increased production of Th2 cytokines leads to augment the production of autoantibodies in subjects with AIHA induced by infection such as pneumonia. Taken together, it is likely that marked cytokine storm facilitated the aggravation of AIHA in this subject which rapidly worsened the conditions and finally led this subject to his death. This case report suggest that it is very important to promptly start steroid therapy for hemolytic anemia in subjects with infection-induced AIHA especially together with cytokine storm.

There are several strengths in this case report. First, pneumonia-induced AIHA is relatively rare and is not commonly observed in clinical practice. Second, there is few reports showing the alteration of cytokine profiles in pneumonia-induced AIHA. Third, there has been no report so far showing IL-10/IL-12 imbalance in infection-induced AIHA. Fourth, there has been no report showing that IL-18 levels are markedly elevated in subjects with AIHA. There are also several limitations in this report. First, although we think the diagnosis of AIHA was correct, it is difficult to precisely figure out the main cause of AIHA in this subject. We thought that our patient suffered from warm-type AIHA, at least in part, induced by pneumonia, but we think there was possibility of drug-induced AIHA and/or mixed conditions of various factors. Second, we did not treat our patient with glucocorticoid therapy due to above-described reasons. Third, since infection-induced AIHA was very rapidly exacerbated presumably due to marked cytokine storm in this subject and there was not enough time to make a closer examination, the precise mechanism for pneumonia-induced AIHA in this subject remains unknown. Fourth, since we examined his cytokine profiles using residual serum after his death, there might have been some error in measurement of cytokine levels. Finally, we failed to provide the information about pre-infection data of hemolytic anemia, because this patient visited our institution for the first time at that time.

Taken together, we should bear in mind that infection-induced AIHA can bring out hypercytokinemia, and that once marked cytokine storm is induced, AIHA is exacerbated very rapidly.
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