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Abstract: Autoimmune hemolytic anemia (AIHA) is a rare 
hematologic disease, primarily affecting adults or chil-
dren with immunodeficiency disease. First-line therapy 
consists of long course of steroids administration, with 
an early complete response rate (CRr) of 75-80%, but up to 
20-30% of patients requires a second-line therapy. Ritux-
imab is the first choice in refractory old AIHA patients, 
because of its safety and efficacy (early CRr at 80-90% 
and at 68% at 2-3 years). For this reason, splenectomy is 
even less chosen as second-line therapy in elderly, even 
though laparoscopic technique decreased complication 
and mortality rates. However, splenectomy can be still 
considered a good therapeutic option with a CRr of 81% 
at 35.6 months in patients older than 60 year-old, when 
rituximab administration cannot be performed. 

Keywords: Autoimmune hemolytic anemia; Splenec-
tomy; Elderly

1  Introduction
Autoimmune hemolytic anemia (AIHA) is a rare hema-
tologic disease characterized by the presence of eryth-
rocyte-specific autoantibodies in peripheral blood 
causing extra- or intra-vascular hemolysis [1-25]. AIHA 
can be divided in primary or idiopathic and secondary 
to underlying diseases as lymphoproliferative disorders, 

infections or hematologic and solid tumors [14]. Another 
classification, based on the direct antiglobulin test (DAT) 
positivity and on thermal characteristics of the autoan-
tibodies, AIHA are divided in warm AIHA (wAIHA), the 
most frequent accounting for half of the cases [23], cold 
agglutinin disease (CAD), paroxysmal hemoglobinuria 
(PCH), and mixed type AIHA (Table 1) [2,14,23]. The inci-
dence is relatively low, estimated at 1-3 per 100,000 per 
year, primarily affecting adults or children with immuno-
deficiency disease [20,23]. The diagnosis is based on clin-
ical and serologic evidences of hemolysis, summarized in 
Table 2 [1-25]. The most direct parameters for the diagnosis 
of AIHA are the hemoglobin level (Hb, <10 g/dL) and the 
increase of reticulocytes, the nonnucleated precursors of 
red blood cells, in peripheral blood (PB) [24]. Reticulocy-
tosis is an important marker for diagnosis and follow-up, 
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Table 1: Classification of AIHA

Warm AIHA:
 – Optimal temperature reaction: 37⁰C (0-40)
 – Presence of IgG and C3d
 – Presence of Anti-Rh autoantibodies
 – Presence of extravascular hemolysis

Cold reactive AIHA:
Cold agglutinin disease:

 – Optimal temperature reaction: 4⁰C (4-34) 
 – Presence of IgM and C3d 
 – Presence of Anti-I autoantibodies 
 – Presence of intravascular hemolysis 

Paroxysmal cold hemoglobinuria:
 – Optimal temperature reaction: 4⁰C for reaction and 37⁰C 

for hemolysis 
 – Presence of IgG 
 – Presence of Anti-P autoantibodies
 – Presence of intravascular hemolysis 

Mixed type AIHA:
 – Optimal temperature reaction: 4⁰C and 37⁰C
 – Presence of warm IgG and cold IgM 
 – Presence of intra- and extravascular hemolysis 

Abbreviations. AIHA: autoimmune hemolytic anemia. 
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but normal values of reticulocytes in PB may vary between 
laboratories, therefore it should be preferred the bone 
marrow responsiveness index [BMRI] defined as patient’s 
absolute reticulocyte count x (patient’s Hb/normal Hb) 
[24]. Other markers of hemolysis usually increased are 
the lactate dehydrogenase (LDH) and bilirubin, while 
haptoglobin is significantly reduced in both intra- and 
extravascular forms [5,23-24]. But only the DAT positivity 
allows the diagnosis of AIHA [1-25]. For differential diag-
nosis between warm, cold and mixed types, monospecific 
antisera (anti-IgG anti C3d) test is required [23]. In wAIHA, 
a common finding is the positivity for both IgG and C3d, 

while the cold types are characterized by isolated positiv-
ity for C3d (Table 2) [23].

Once the diagnosis of AIHA is made, as for primary 
immune thrombocytopenia, the first-line therapy consists 
of long course of steroids administration, as prednisone 
at 1 mg/Kg/day [5,23]. Corticosteroids induce complete 
response in 75-80% of wAIHA patients, but not a sus-
tained response because 50% of patients requires mainte-
nance dose of steroids and 20-30% a second-line therapy 
[5,23]. In last decades, rituximab, a monoclonal antibody 
against CD20, at standard dose of 375 mg/m2/week for 4 
weeks is becoming the preferred choice as second-line 
treatment with a complete response rate (CRr) of 70-80% 
at 1-2 years and infection rate of 7%, due to viral reacti-
vation (mainly hepatitis B virus) [5,11,20]. Because of its 
low complication rate, rituximab is preferred in elderly 
(>65-year old), in patients with severe comorbidities, or 
with a disease course < 12 months [23]. A prospective pilot 
study proposed low-dose rituximab (100 mg/week per 4 
administrations) plus short course of steroids as first-line 
therapy, increasing the early CRr at 80-90% and at 68% 
at 2-3 years, and reducing the side effects of long-course 
steroids administrations [26]. Splenectomy is still con-
sidered the “curative” option with an early CRr of 70% 
and of 20-60% at 47-year follow-up. Even though laparo-
scopic techniques decreased complication and mortality 
rates, bleedings, early and late infections, thromboem-
bolic events, and overwhelming sepsis are still the most 
frequent complications after surgery and their incidence 
increases with age (>60-year old) and when comorbidities 
are present, as in elderly [23,27]. 

In this review, we focused on the role of splenectomy 
as second-line therapy in AIHA patients and, in particu-
lar, on the effectiveness and safety of laparoscopic sple-
nectomy in the management of AIHA in older subjects. 

2  Literature analysis

2.1  Search strategy and inclusion and 
exclusion criteria

Relevant literature was searched in PubMed database, 
from 1966 to August 2016. The key words for searches 
were “Splenectomy”, “Autoimmune hemolytic anemia”, 
and “Elderly”. Limiting factors were “elderly” or “adult”, 
and “English language”. Two investigators independently 
scanned, reviewed and chose from a reference list all the 
potentially eligible abstracts and the full text of articles for 
the review. After that, eligible articles were reviewed inde-

Table 2: Criteria for diagnosis of AIHA

Laboratory findings:
 – Normocytic or macrocytic anemia
 – Reticulocytosis
 – Low serum haptoglobin level
 – Elevated lactate dehydrogenase (LDH) level
 – Elevated indirect bilirubin level
 – Direct antiglobulin test (DAT) positive

Clinical features:
 – Constitutional symptoms related to anemia (fatigue, 

pallor)
 – Jaundice
 – Mild hepatosplenomegaly
 – Fever, hyperpnea, angina and heart failure, less frequently 

and in acute onset disease
 – Skin manifestations as livedo reticularis and acrocyanosis, 

more frequently in cold agglutinin disease (CAD)
 – Aching pain in back and legs, abdominal cramps, 

headache, chills, fever, Raynaud phenomenon and cold 
urticarial after cold exposure in paroxysmal cold hemoglo-
binuria (PCH)

Possible underlying diseases (prevalence of AIHA, %):
 – CLL and NHL (2.3-4.3, and 2.6)
 – IgM gammopathy (1.1)
 – Systemic lupus erythematosus (6.1)
 – Immunodeficiency in children (5.5 for CVID and 50 for 

ALPD)
 – After transplantation (5.6 for organ transplantation and 

4.4 for stem cell transplant)
 – Hodgkin lymphoma (0.19-1.7)
 – Ulcerative colitis (1.7)
 – Solid tumors
 – Post-infections (e.g. mycoplasma or EBV)
 – Drug-induced (for a more detailed list of drugs, see Bass 

et al. [14])

Abbreviations. AIHA: autoimmune hemolytic anemia; CLL: chronic 
lymphocytic leukemia; NHL: non-Hodgkin lymphomas; CVID: 
common variable immunodeficiency; ALPD: autoimmune lymphop-
roliferative disease: EBV: Epstein-Barr virus. 
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pendently for inclusion into the final analysis. Studies 
were included when they met the following criteria: (1) the 
data of publication was not older than 1990; (2) the article 
reported data not older than 1980. 

From selected articles, data was collected into a 
standardized form for basic characteristics including pub-
lication year, source and time of cohort enrollment, study 
design, age, sex, number of enrolled patients divided by 
age and type of surgery, first-line therapies, time to sple-
nectomy, platelet count and hemoglobin level before 
splenectomy, and vaccinations (Tables 3 and 4). For the 
outcome, the following parameters were considered: com-
plete response and relapse, the number of postoperative 
days, early and late complications, surgery-related mor-
tality, and follow-up time (Tables 5 and 6). 

2.2  Statistical analysis

All data was collected from a computerized database and 
chart review and was analyzed using GraphPad Prism 
version 6.

3  Results

3.1  Study selection

A total of 255 articles were screened and 48 of them were 
identified as eligible for review. We excluded 27 articles 
because they did not meet the selection criteria. Of the 
remaining 21 articles, 7 were chosen for relevance and 
for the use of limiting factors. One article was excluded 
because the median age of the cohort was less than 55 
year-old and two because results were not divided accord-
ing to the type of surgery or to the type of disease. Figure 
1 shows the flow diagram for the selection process. A total 
of 4 articles were finally included in the analysis [28-31]. 

3.2  Pre-operative characteristics 

From 1993 to 2010, a total of 48 splenectomies in AIHA 
patients with a mean age of 55.5 year-old (range, 17-85; 
male/female, 15/33) were described in selected retrospec-
tive studies (Table 3), performed with open technique in 

Table 3: Baseline characteristics of included studies

Author and year Study design
Multicentric
(number of 
centers)

Source
Number of 
splenectomy 
(Male/Female)

Patient age 
(years, range) Date of cohort

Rosen M. et al., 2001 [27] Retrospective No (1) USA 11 (2/9) 61 (34-85) 1995 – 2001
Balagué C. et al., 2004 [28] Retrospective No (1) Spain 13 (5/8) 41 (17-65) 1993 – 2003
Hill J. et al., 2004 [29] Retrospective No (1) USA 9 (7/2) 62 (46 – 72) 1997 – 2001
Patel NY et al., 2012 [30] Retrospective No (1) USA 15 (6/9) 57.9 1996 – 2010

Table 4: Preoperative characteristics

Rosen et al. Balagué et al. Hill et al. Patel et al.

Median time to splenectomy (months) n.r. n.r. 62 (25-101) n.r.
Prior treatments

 – Steroids
 – IVIg
 – Chemotherapy

n.r. n.r.
9
5
9

15
2

Underlying disease
 – CLL

None None
9

None

Operative technique
 – Open (%)
 – Laparoscopy (%)

1 (9)
10 (91)

0 (0)
13 (100)

0 (0)
9 (100)

2 (13)
13 (87)

Platelet count (x109/L)
Hemoglobin level (g/dL)

216 (124-308)
n.r.

n.r.
n.r.

n.r.
n.r.

39 (1-350)
8.6 (5.2-12.2)

Median splenic weight (g) 582 (187-997) n.r. 665.5 (245-1300) 310 g

n.r.: not reported.
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6% of cases (n=3) and laparoscopic procedure in 94% of 
subjects (n=45) (Table 3). The most common underlying 
disease was chronic lymphocytic leukemia, registered 
in two cohorts, one of them excluded from our review 
because they did not report the type of surgery [32]. The 

median time from diagnosis was not reported in most 
of the studies, only Hill et al. reported a median time to 
splenectomy of 62 months (range, 25–101). For twen-
ty-four patients, prior treatments were not reported, all 
the remaining 24 patients (50%) received corticosteroids 
as first-line therapy, 7 of them (14.5%) also received intra-
venous immunoglobulins (IVIg). Nine patients had pre-
viously received chemotherapy as alkylating agents or 
purine analogues for treatment of their underlying CLL. 
The median preoperative platelet count was 127.5 x 109/L 
(range, 1–350 x109/L), while the median preoperative 
hemoglobin level was reported only for 15 patients at 8.6 
g/dL (range, 5.2-12.2). The median splenic weight was 519 
g (range, 187-1300) (Table 4).

3.3  Outcome and complication rate

Splenectomized patients experienced a median post-
operative stay of 3.3 days (range, 1–6). The median fol-
low-up was 35.3 months (range, 9–58 months). Complete 
response (CR) was defined as normal hemoglobin with 
no additional therapy lasting for at least 6 months after 
splenectomy or an increase of 2 g/dL with reduction of 
hemolytic markers and no need of transfusion [24,32], 
otherwise patients experienced a no response (NR). Using 
these criteria for definition of response to AIHA treat-
ment, 39 patients (81%) achieved CR after splenectomy, 

Figure 1: Flow diagram of search strategy

Table 5: Response after splenectomy

Rosen et al. Balagué et al. Hill et al. Patel et al.

Postoperative days 2.6 (1-4) 4 (1-6)
CR (%) 10 (91) 9 (70) 6 (67) 14 (93)
NR (%) 4 (30) 2 (22)
Not evaluable (%) 1 (9) 1 (11) 1 (7)
Relapse (%) 1 (9) 1 (11) 4 (27)
Median time to CR n.r. n.r. n.r. 172 days
Follow-up (months) 23 40 (22-58) 24 (9-43) 54
PFS (days) n.r. n.r. 82 31

Abbreviations. CR: complete response; R: response; ORR: overall response rate; NR: no response; PFS: progression-free survival; n.r.: not 
reported.

Table 6: Postoperative complications

Rosen et al. Balagué et al. Hill et al. Patel et al.

Any complications
 – Infections
 – Hematologic disease

0 0 1

1

3
3

Operative mortality 0 0 0 0
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6 patients (13%) experienced a NR, and in the remaining 
3 patients (6%), follow-up was not available. Median time 
for CR was reported at 172 days in Patel et al. Patients 
who relapsed after surgery were 13% (n=6) with a median 
progression-free survival of 57 days; 3 of these patients 
died because of persistence of AIHA or Hodgkin’s disease 
development (Tables 5 and 6). 

The operative mortality was assessed at 0%. The com-
plication rate was 8% (n=4) and infections (urinary tract 
infections and pneumonia) were the most common com-
plications (75% of all postoperative events). Late throm-
botic events, subphrenic abscess or cardiovascular events 
were not reported (Table 6). 

4  Discussion
AIHA is a rare disease, mostly occurred in adults and 
treated with corticosteroids as first-line therapy [1-26]. The 
warm AIHA type (IgG+ and C3d+) accounts for more than 
half of the cases and the idiopathic wAIHA is the most 
frequent diagnosed subtype [14]. Of secondary wAIHA, 
the types associated to lymphoproliferative disorders, 
especially CLL, are the most common [14]. Regardless 
the pathophysiology, first-line therapy is based on long 
course corticosteroid administration [1-25], but 20-30% of 
AIHA patients requires a second-line treatment, chosen 
between rituximab administration and splenectomy 
[20,23]. In the last decades, rituximab has been preferred 
in elderly, with severe comorbidities or a disease course 
< 12 months, because of its high CRr (70-80% at 1-2 year 
follow-up) and low complication rate, mainly due to HBV 
reactivation, easily handled by anti-viral prophylaxis 
[23]. This trend was also described during our research, 
because the last cohort of old AIHA splenectomized 
patients was from 1996 to 2010, described in a retrospec-
tive single-center study of 2012 [31]. In our series, laparo-
scopic splenectomy allowed the achievement of CR in 81% 
of patients at 35.3 months, similar to the responses docu-
mented for rituximab at standard and low doses (70-80% 
at 36 months, and 80-90% at 24-36 months, respectively) 
[5,11,20,23,26]. Relapse rate was assessed at 13%, with 
fatal evolution in 50% of cases, but as Gonzales-Porras et 
al. and Park et al. have documented in immune thrombo-
cytopenia, the higher relapse rate is negatively influenced 
by older age (>65 year-old), also confirmed by Patel et al. 
[31,33-34]. For the achievement of CR, patients required at 
least 6 months, while relapse occurred very shortly after 
splenectomy (within 2 months from surgery). However, 
the lack of complete data for all the selected studies did 

not allow a multivariate analysis in order to define pre-
dictors of outcome, as already remarked by Barcellini [5]. 

Due to their comorbidities and the immunologi-
cal changes related to splenectomy, older patients more 
frequently experience postoperative complications, in 
particular infections and overwhelming sepsis [35-49]. 
Indeed, in our series, the infection rate was 6%, account-
ing for the 75% of all postoperative complications. The 
30-day mortality was assessed at 0%, similar to the mor-
tality rate observed in laparoscopic splenectomy for ITP 
(0.2%), and the complication rate in all AIHA splenecto-
mies was assessed at 3-5%, lower than the 8% reported in 
our series [27]. 

5  Conclusion
Rituximab is the first choice as second-line therapy in 
refractory AIHA, especially in older patients with severe 
comorbidities, because of its safety and in order to avoid a 
surgical procedure under unfavorable conditions (age >60 
year-old or presence of comorbidities). Although the intro-
duction of new target drugs changed the trends in the man-
agement of refractory wAIHA in elderly, laparoscopic sple-
nectomy can be still considered a good therapeutic option 
with a complete remission rate of 81% at 35.6 months in 
patients older than 60 year-old, when rituximab adminis-
tration cannot be performed or failed. However, because 
of limited data in literature, these results require further 
validation in prospective or randomized larger studies.
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