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Abstract  

Patients with Evans syndrome have both immune thrombocytopenia and autoimmune 

hemolytic anemia, but little is known about the epidemiology of this rare syndrome. Evans 

syndrome can be primary or secondary. This nationwide retrospective study linked health 

registries to identify 242 patients with Evans syndrome in Denmark in 1977-2017. For 

comparison, we identified three age- and sex-matched cohorts of patients with only immune 

thrombocytopenia or only autoimmune hemolytic anemia; and a general population cohort. 

The Evans syndrome cohort had a mean age of 58.5 years at diagnosis, 51.2% were women, 

and 27.3% were classified as secondary Evans syndrome. The annual Evans syndrome 

incidence and prevalence rose significantly during the study period, to 1.8 per million person-

years and 21.3 per million persons, respectively, in 2016. The median survival with Evans 

syndrome was 7.2 years (primary Evans syndrome: 10.9 years; secondary Evans syndrome: 

1.7 years). Secondary Evans syndrome was associated with higher mortality rates than any of 

the other cohorts, with a 5-year survival of 38%. Among patients with Evans syndrome, the 

prevailing causes of death were bleeding, infections, and hematological cancer. In 

conclusion, we found that both primary and secondary Evans syndrome conferred a poor 

prognosis. Lethal complications probably derive primarily from manifestations of underlying 

autoimmune hemolytic anemia and immune thrombocytopenia. Our findings suggested that 

suspicion of Evans syndrome should prompt vigilant clinical follow-up. International 

collaborations are warranted to advance our knowledge of optimal management of this rare 

disease. 
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Introduction 

Evans syndrome (ES), first described in 1951, is the presence of simultaneous or sequential 

autoimmune hemolytic anemia (AIHA) and immune thrombocytopenia (ITP), and rarely 

associated with immune mediated neutropenia.
1
 Hemolytic anemia and thrombocytopenia can 

lead to functional impairment, organ dysfunction, and bleeding complications. The incidence 

and prevalence of ES are unknown, although recent studies in children indicate that it may 

not be as rare as presumed.
2-4

 Although both AIHA and ITP were found to be associated with 

elevated risk of thrombosis and increased mortality
5-11

, we know little about morbidity and 

mortality in patients with ES.
3,12,13

 Current knowledge regarding the prognosis and 

complications in adults with ES is based mostly on single-case and small case series 

studies.
13-18

 The largest study, to date, of adults included 68 patients.
12

 There, ES was defined 

as primary, when no associated diagnoses were found, and secondary, when ES accompanied 

a concurrent hematological malignancy, rheumatic disorder, or other specific disease.
12

 In 

that study, prognosis was quite poor; survival was 76% after a mean follow-up of 4.8 years, 

for both primary and secondary ES. Causes of death were found to be infections, 

hematological cancer, solid cancer, and cardiovascular diseases. However, bleeding was not 

reported to cause fatalities.
12

  

A GIMEMA study has previously reported that in a cohort of 308 referred patients with 

primary AIHA, those with ES had a marked increased adjusted hazard ratio for death 

compared with isolated AIHA.
6
 However, no previous studies have made direct matched 

comparison between patients with ES and only one of the hematological disorders that 

comprise the syndrome (i.e., patients with ITP or AIHA, but not both). Moreover, no 

previous study has compared survival and morbidity of patients with ES to those of the 

general population. To bridge this gap in knowledge, we accessed Danish nationwide health 
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registries with 39 years of prospectively collected data to track a cohort of patients with ES 

and calculate the incidence and prevalence of the disorder. Furthermore, we investigated the 

long-term prognosis and causes of death in patients with ES, compared to those of age- and 

sex-matched patients with ITP only, patients with AIHA only, or individuals in the general 

population. 

Methods 

Since 1971 Denmark has provided universal government-subsidized health care for all 

inhabitants. All hospitals report to the National Danish Health Registries and other 

administrative registries. Denmark has very few private hospitals, and these are not 

responsible for the health care of patients with hematological disorders.
19-21

  

Data sources 

This retrospective cohort study was based on data from registries allowing individual level 

linkage using the unique, permanent civil registration number (CPR), which is assigned to all 

residents of Denmark at birth or upon immigration.
20

 Data was retrieved from the Danish 

Civil Registration System
20

, Danish National Patient Registry (DNPR)
21

 and the Danish 

Registry of Causes of Death.
22

 

We retrieved data for all patients in the DNPR who were registered with at least one hospital 

based ICD-8 or ICD-10 diagnosis code of either hemolysis or ITP from 1977 through 2016 

(Supplementary Table1 and 2). The codes were previously validated in Danish studies, where 

the most conservative overall reliability of Acquired Hemolysis was 83.4% [95% CI: 76.8; 

88.8] and AIHA 78.4% [95% CI: 70.4; 85.0].
23-25

  

From the continuously updated Danish Civil Registration System (CRS), we retrieved 

information on cohort members, including date of birth, sex, and date of migration or death.
20
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For deceased cohort members, we obtained the main cause of death and the underlying and 

contributing causes of death from the annually updated Danish Registry of Causes of Death 

(operational since 1970).
22

 In this registry, the causes of death are recorded in accordance 

with WHO guidelines and coded with classifications from the ICD-8 (before 1994) and ICD-

10 (starting in 1994). 

 

Patients with Evans Syndrome 

We identified all patients diagnosed with ES from 1980 through 2016, aged ≥ 13 years in the 

DNPR. We defined ES as the presence of diagnosis codes for both ITP, and AIHA or 

acquired hemolysis. Since neutropenia was not registered in combination with AIHA or ITP 

we refrained from including this in the ES definition. The earliest date at which both ITP and 

AIHA had been recorded in the registry was defined as the date of ES diagnosis and study 

inclusion. All patients with ES were age and sex matched with up to 50 individuals from the 

general population, and up to 4 patients with isolated AIHA or ITP matched on age ( 5 

years), sex and year of diagnosis ( 5 years).  

We also defined primary and secondary ES, based on the absence or presence of other 

associated diagnoses recorded in the DNPR before or up to one year after ES diagnosis 

(Supplementary Table 3).  

We classified patients as having certain ES (specific codes for both ITP and AIHA recorded) 

or probable ES (specific ITP diagnosis code with an unspecified acquired hemolytic anemic 

disorder code; Supplemental Table 1 and 2).
23,26
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Survival analysis 

Patients and matched individuals were followed from inclusion until death, emigration, or 

31
st
 of December 2017, whichever came first. Cause of death was assigned to one of seven 

categories, which comprised cardiovascular disorders, bleeding, hematological cancer, 

hemolysis, infection, solid cancer, and other or unspecified causes (Supplemental table 4). At 

the time of data extraction, the registry had been updated to include data for the year 2016. 

Thus, the causes of death were unavailable for 2017. We used Cox proportional hazard 

regression to calculate hazard ratios (HR) for comparing mortality between the ES and 

comparison cohorts and to calculate adjusted cause-specific HRs (CSHRs).
27,28

 To account 

for competing risks, we calculated adjusted subdistribution HRs (subHRs) with the Fine-Gray 

proportional subdistribution hazards regression.
27,29,30

 

Comorbidities were assessed for all included individuals, based on the 12 categories of the 

modified Charlson Comorbidy Index (CCI) and the diagnoses recorded in the DNPR up to 

the time of study inclusion (Supplemental Table 5).
31-33

 

Incidence and prevalence 

The incidence rate per million person-years was calculated for the periods: 1980-1993, 1994-

1999, and 2000-2016. We used all patients with a first diagnosis of ES during the period, 

divided by the population at risk during the same period. The one-year ES prevalence was 

calculated for the years: 1980, 1994, 2000, and 2016.  

Sensitivity analysis 

To determine the sensitivity of the model, we repeated the analysis, including only patients 

identified with the most specific ITP and AIHA diagnosis codes (Supplementary Table1).
23,26

 

Data management and statistical analyses were performed with Stata 15.1.
34
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Ethics and approval 

This study was approved by the Danish Data Protection Agency (17/10885). Registry-based 

research does not require Ethics Committee approval, according to Danish law.  

Extra details of the DNPR, and the statistical analysis are provided in the supplementary data.  

Results 

The characteristics of participants are presented in Table 1. Mean age and sex distribution 

were similar across all cohorts, as anticipated by the matched design. The mean age at ES 

diagnosis was 58.5 years, and 51.2% of participants were women. Secondary ES was present 

in 27.3% [95% CI: 21.8; 33.3] of the patients. Hematological malignancies defined secondary 

ES in 77.3% [95% CI: 65.3; 86.7] followed by other autoimmune disorders than ES in 18.2% 

[95% CI: 9.8; 29.6]. ES comprised 2.7% [95% CI: 2.4; 3.1] of all patients with ITP in the 

DNPR, and 7.8% [95% CI: 6.8; 8.7] of all patients with AIHA. ITP and AIHA were 

diagnosed simultaneously (i.e., both diagnoses were recorded on same date) in 30.6% of 

patients with ES, and the mean time between ITP and AIHA diagnosis codes was 3.2 years, 

and in 92% the lead time was less than 10 years (Table 1).  

Incidence and Prevalence 

The incidence of ES varied from 0.97 [95% CI: 0.40; 1.07] per 1,000,000 person years in 

1980-1993, 0.68 [95% CI: 0.40; 1.07] per 1,000,000 person years in 1994-1999, to 1.84 [95% 

CI: 1.55; 2.16] per 1,000,000 person years in the final period from 2000-2016. The one-year 

period prevalence increased from 3.30 [95% CI: 1.80; 5.60] per 1,000,000 persons in 1980 to 

21.30 [95% CI: 17.40; 25.80] per 1,000,000 in 2016 (Supplemental table 6). The proportion 

of secondary ES was stable during the study period (data not shown).  
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Survival  

The combined cohorts accumulated a total follow up time of 4,156,384 person-years, and a 

mean risk time of 11.3 years, maximal risk time was 40.9 years. 

Annual mortality rates for ES patients diagnosed in 1980-1993 were 0.07 [95%CI: 0.06; 

0.10], for ES patients diagnosed in 1994-1999 it was 0.05 [95%CI: 0.03; 0.09], and 0.09 

[95%CI: 0.07; 0.12] for patients diagnosed in the period 2000-2016. 

The median survival was 7.2 [95% CI: 3.9; 11.2] years for all patients with ES (Table 1). The 

median survival varied from 5.9 [95% CI: 1.4; 11.8] years in 1980-1993 to 10.4 [95% CI: 

3.90; -] years in the period 2000-2016 (Supplemental Table 6).  Overall median survival was 

markedly longer in patients with primary ES (10.9 [95% CI: 5.8; 15.0] years) than for those 

with secondary ES (1.7 [95% CI: 1.1; 3.4] years; Table 1 and Figure 1). Patients with AIHA 

had a median survival of 8.7 [95% CI: 7.6; 10.1] years, which was lower than that of patients 

with ITP (12.7 [95% CI: 10.8; 15.8] years) and that of the general population cohort (21.1 

[95% CI: 20.5; 21.7] years). On average, patients with ES died at age 70.9 [95% CI: 68.5; 

73.2] years, approximately 10 years younger than members of the general population cohort. 

The survival curves depict that patients with ES had a higher mortality than both ITP and 

AIAH, particularly during the first five years (Figure 1C). 

The overall 1-year survival was 72.0% [95% CI: 65.8; 77.2] in patients with ES, compared to 

98.1% [95% CI: 97.9; 98.4] in the general population cohort. This difference corresponded to 

an adjusted HR of 12.7 [95% CI: 9.4; 17.3] (Table 2). Adjusted HRs of a similar magnitude 

were observed in subgroups defined by age, sex, calendar year, splenectomy status, and 

comorbidity (Table 2). In comparison, adjusted HRs at 5 and 10 years were considerably 

lower than that estimated for the first year. For all patients with ES, the >1-5-year HR was 

2.3 [95%CI: 1.6; 3.2] and the >5-10-year HR was 1.5 [95%CI: 0.9; 2.5] (Table 2). 
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The 1-year survival was 69.5% [95% CI: 56.0; 79.6] for ES patients diagnosed in the period 

1980-1993, and 83.3% [95% CI: 56.8; 94.3] for patients diagnosed between 1994 and 1999, 

and 73.9% [95% CI: 65.9; 80.4] for patients diagnosed from 2000 onwards. 

The sequence of ITP and hemolysis diagnoses did not affect survival (Figure 1D and 

Supplementary Table 9).  

Causes of death 

The cumulative incidences of cause-specific mortality are shown in Figure 2. Patients with 

ES had a significantly increased risk of death due to bleeding (subHR: 4.1 [95% CI: 1.8; 

9.5]), hematological cancer (subHR: 23.9 [95% CI: 12.9; 44.4]), and other causes of death 

(subHR: 1.7 [95% CI: 1.1; 2.6]) compared to the general population. SubHR for 

cardiovascular death was 0.9 [95% CI: 0.6; 1.5] within the first year, but CSHR was 1.3 [95% 

CI: 0.8; 2.2] for the same period. The proportion of deaths due to bleeding was also 

significantly higher in the ES group compared to the AIHA group, and higher, but not 

statistically significantly higher than the ITP group. In patients with secondary ES, 

hematological cancer was the most common cause of death (Figure 2). All causes were 

significantly more frequent in patients with ES compared to the general population within the 

first year. After five and ten years, compared to the general population, the ES group 

continued to exhibit significantly higher frequencies of all causes of death, except for solid 

cancer and cardiovascular disease.  

The cause-specific cumulative mortality, CSHR, and subHR for competing causes of death 

after 1, 5, and 10 years of follow-up are presented in Supplemental Table 7. 

Sensitivity analyses 

In the sensitivity analyses, which employed a more restricted definition of ES, we found 

comparable results to those observed with the study definition of ES (Supplementary Table 8 
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and Supplementary Figures 1 and 2). Our classification in certain ES (n= 165) or probable ES 

(n=77) was used in an initial sensitivity test. However, as patients with certain ES were very 

similar to patients with probable ES, in terms of sex, age at diagnosis, age at death, 

proportions of primary/secondary subtypes, and survival, we refrained from using these 

classifications in the final analyses (Supplemental Table 1 and 2 and Supplemental Figure 3).  

Post hoc we completed two additional sensitivity tests. In the first we excluded ES patients 

who later received a diagnosis of a thrombotic microangiopathy (ICD-10: M311). This 

excluded 5 patients, all in the primary ES category. This restricted analysis yielded 

comparable results (Supplemental Table 10, and Supplemental Figure 4 and 5). We further 

reiterated a subset of the survival analysis excluding the group of patients with lead time 

above 10 years, and this had little impact on the results (data not shown). 

Discussion 

The present study provided novel results on the epidemiology of ES. The incidence of ES in 

Denmark was approximately 1.5 per 1,000,000 person-years, and the prevalence was 10-20 

per 1,000,000 inhabitants. The mortality of patients with ES was high, particularly during the 

first year after diagnosis, and this finding applied both to primary ES and secondary ES. All 

studied causes of death occurred more frequently in patients with ES than in the comparison 

groups. In particular, during the first year of follow-up, a markedly high risk of death due to 

hematological malignancy was observed among patients with secondary ES. For patients with 

primary ES, the overall prognosis was similar to that of patients with AIHA, but worse than 

that of patients with ITP.  
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Limitations 

Despite its nationwide coverage and complete follow-up, our study had some limitations. At 

first, because there have been no prior registry studies on ES, our diagnosis code-based 

definition of ES was new, and therefore, it had not been validated. We defined the 

combination of diagnoses to define ES, based on a previous validation study, and extracted 

patients in two levels – certain or probable ES. Overall, we showed that the two groups of 

probable and certain ES had similar characteristics, and they were comparable to the 

sensitivity cohort. Despite our rigorous definitions, it is possible, that some of the patients 

with ES are misclassified. A specific diagnostic pitfall could occur in patients with 

thrombotic thrombocytopenic purpura (TTP) who could be classified as having acquired 

hemolysis and ITP. However, only three of the patients classified with ES in our cohort did 

later receive a diagnosis code of thrombotic microangiopathy including TTP. When we 

exclude these patients and reiterate the survival analyses, results were virtually unchanged. 

Additionally, the survival and cause of death analyses showed that patients with ES, as 

expected, had similarities to patients with AIHA and ITP. These findings emphasized the 

notion that our definition of ES was likely to be valid. Finally, although the combination of 

codes that comprised ES was not validated, each of the component codes of AIHA, ITP, and 

the presence of acquired hemolysis was previously reported to be highly valid with positive 

predictive values ranging from 78% to 93%.
9,23,24,26

 

Another validity concern was our definition of secondary ES, which was based entirely on 

coding relevant comorbidities within a specified time window. It is conceivable that, in 

patients with secondary ES, the underlying condition (e.g., hematological malignancy) might 

have dominated the clinical picture, and therefore, concurrent immune cytopenias may not 

have been recorded as ITP or AIHA. If this misclassification were present, our estimations of 

secondary ES occurrence could be considered conservative. However, the probability of this 
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misclassification was difficult to assess, due to the nature of our data. We note that, although 

our finding of 27% secondary ES was consistent with results from a previous study
16

, the 

proportion was higher in the study by Michel and colleagues
12

, who reported 50% of 

secondary ES. In their cohort, systemic lupus erythematosus (SLE) was the most prevailing 

reason for denoting the patients as having secondary ES
12

. In contrast, hematological 

malignancies were the most frequently identified associated disease entity in our study. This 

potential limitation might explain our observation that patients with secondary ES had a very 

poor prognosis.   

Similarly, because AIHA is characterized by life-threatening anemia and severe 

complications, it is often a more severe disease than ITP. Consequently, the sequence of ITP 

and AIHA diagnoses might influence the registry capture of ES. That is, in some cases, only 

the condition with dominating clinical problems might have been coded, and a subsequent 

diagnosis of mild ITP might not have been recorded in the registry. Consistent with one study 

in adults
12

 and one in children
3
, we found that AIHA followed by an ITP diagnosis was the 

least commonly recorded combination among our patients. This observation suggested that 

patients with milder ES forms might not have been completely recognized by physicians. 

Most patients develop ES in a sequence concordant with the suggested pathophysiology; that 

is, extended autoimmunity is a discrete process that involves an additive loss of self-

tolerance.
12

 Nevertheless, we found that the sequence of AIHA and ITP diagnoses did not 

impact the prognosis, which indicated that, when fully developed, ES followed a common 

course.  

Incidence and prevalence 

Here, we presented measures of adult ES incidence and prevalence, neither of which had 

been reported previously. Although the true prevalence and incidence might be higher, if the 

subclinical immune cytopenias were not diagnosed or referred to the hospital, our estimates 
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probably reflected the clinically relevant frequencies. During the study period, both incidence 

and prevalence of ES increased significantly, and proportional increases occurred in primary 

and secondary ES.  

These increases might partly have been due to increased awareness about diagnosis where the 

diagnostic approach has changed with the decreasing cost of laboratory test, supplemented by 

a more complete registration of disease complications (e.g., ITP associated with SLE). It is 

also possible, that the decreasing number of splenectomies in patients with ITP could impact 

the incidence, as a splenectomy for ITP could obscure the occurrence of a later AIHA.
35-37

  

Further, it is conceivable that the incidence of ES is truly increasing, similar to the increase 

seen in other autoimmune diseases.
38,39

 

Survival 

The median survival of 7.4 years increased insignificantly during the study period, but 

mortality was exceptionally high during the first year of disease. The median survival of 

patients with ES was significantly below the median survival times of patients with ITP and 

the general population, but it was comparable to the survival of patients with AIHA, after the 

first few years. Our one-year survival rate was similar to previously reported five-year 

survival rates. This discrepancy might have reflected differences in patient selection between 

the two studies.
12

  

Earlier studies on the causes of death in ES have reported bleeding, thrombosis, and 

infections as leading causes of death.
3,12,13,17

 We found that the risk of death due to bleeding 

was clearly elevated the first year, with a subHR of 3.7 in the ES group. This subHR was 

equivalent to a cumulative incidence 3.7-fold above the incidences of mortal bleeding in the 

AIHA and general population groups, and two-fold above that in the ITP group, consistent 

with previous findings in children and adults.
3,12
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The risk of thrombosis in patients with AIHA, ITP, or ES was previously reported to be high 

in absolute terms and compared to the risk in the general population.
5-8,12,13,16-18,40-43

 Our 

findings on the causes of death were ambiguous regarding cardiovascular-related deaths, 

which included thromboembolic related deaths. The cumulative incidence of cardiovascular-

related deaths was increased, but the subHRs for cardiovascular death (Supplemental Table 

7) approximated one; in contrast, the CSHR was increased by 30% among patients with ES. 

These estimates indicated that the instantaneous risk of cardiovascular-related death was 

increased, but this effect was outcompeted by even higher risks of other causes of 

death.
27,29,30

 

 

Conclusion 

To conclude, our findings suggested that the incidence and prevalence of ES increased over 

time. Both primary and secondary ES conferred a poor prognosis, with a mortality of 30% 

within the first year after diagnosis, and a doubling in mortality rate until at least five years 

after diagnosis. Taken together, our results should prompt intense clinical awareness of any 

patient suspected of having ES. Moreover, our findings call for international collaboration to 

improve the prospects of patients with this rare disease. The first step could be an 

international collaborative database of patients and treatments; this might facilitate 

evaluations of empirical treatment regimens currently in use.  
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Figures  

Figure 1 - Survival of patients with Evans syndrome (ES) and comparison 

populations  

Figure 1 - Survival of patients with Evans syndrome (ES) and comparison populations. (A) Kaplan-Meier (KM) 

curves for patients with ES and an age- and sex-matched comparison cohort of the general population. (B) KM 

curves for patients with primary ES and secondary ES and an age- and sex-matched comparison cohort of the 

general population. (C) KM curves for patients with primary ES and secondary ES and age- and sex-matched 

cohorts of the general population, patients with AIHA, and patients with ITP. (D) KM curves for patients with 

ES, grouped by the sequence of AIHA and ITP diagnoses, before ES was defined 

ES: Evans syndrome, AIHA: autoimmune hemolytic anemia, ITP: Immune thrombocytopenia, 95% CI: 95% 

confidence interval. 
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Figure 2 – Cumulative incidences for causes of death 

Figure 2 – Cumulative incidences of competing causes of death. Non-parametric calculations were used to 

construct Kaplan-Meier curves of cumulative mortality for all groups of ES and comparison populations that 

died of the indicated cause.. ES: Evans syndrome, AIHA: autoimmune hemolytic anemia, ITP: Immune 

thrombocytopenia 
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Table 1 - Basic characteristics of patients ≥13 years old with Evans syndrome and comparison populations 

Numbers are means with 95% confidence intervals [95% CI], unless otherwise specified. AIHA: Autoimmune hemolytic anemia, ITP: Immune 

thrombocytopenia, IQR: Interquartile range, ES: Evans syndrome; NA: Not Applicable. 

Characteristic Evans Syndrome 

(primary and 

secondary) (n=242)  

[95% CI] 

Primary  

Evans Syndrome  

(n=176)  

[95% CI] 

Secondary  

Evans Syndrome  

(n=66)  

[95% CI] 

Population 

comparisons 

(n=11,762)  

[95% CI] 

AIHA 

comparisons 

(n= 941)  

[95% CI] 

ITP comparisons 

(n= 966)  

[95% CI] 

Women (%) 51.2 [44.8; 57.7] 51.1 [43.5; 58.7] 51.5 [38.9; 64.0] 51.5 [50.6; 52.4] 50.4 [47.1; 53.6] 51.3 [48.1; 54.5] 

Age at diagnosis or index date, years 58.5 [55.9; 61.0] 57.6 [54.5; 60.6] 60.9 [56.5; 65.3] 57.9 [57.6; 58.3] 59.5 [58.3; 60.7] 58.6 [57.3; 59.8] 

Age at death, years  70.9 [68.5; 73.2] 71.8 [68.8; 74.9] 68.9 [65.2; 72.6] 81.1 [80.7; 81.4] 73.3 [72.1; 74.4] 74.1 [72.8; 75.3] 

Splenectomy (%) 17.8 [13.2; 23.2] 18.8 [13.3; 25.3] 15.2 [7.5; 26.1] 0.2 [0.1; 0.3] 9.5 [7.7; 11.5] 9.0 [7.3; 11.0] 

Proportion of ES among  all ITP (%) 2.7 [2.4; 3.1] 2.0 [1.7; 2.3] 0.7 [0.6; 0.9] NA NA NA 

Proportion of ES among all AIHA (%) 7.8 [6.8; 8.7] 5.6 [4.9; 6.5] 2.1 [1.6; 2.7] NA NA NA 

Secondary disease (%) 27.3 [21.8; 33.3] NA NA NA 29.0 [26.1; 32.0] 16.6 [14.3; 19.1] 

ITP diagnosed before AIHA (%) 44.2 [37.9; 50.7] 39.8 [32.5; 47.4] 56.1 [43.3; 68.3] NA NA NA 

Simultaneous diagnosis (%) 30.6 [24.8; 36.8] 33.5 [26.6; 41.0] 22.7 [13.3; 34.7] NA NA NA 

AIHA diagnosed before ITP (%) 25.2 [19.9; 31.2] 26.7 [20.3; 33.9] 21.2 [12.1; 33.0] NA NA NA 

Median time between diagnoses, years 

(IQR) 

0.3 (0.0-4.5) 0.2 (0.0-3.6) 1.1 (0.0; 6.3) NA NA NA 

Deceased (%) 57.9 [51.4; 64.1] 52.8 [45.2; 60.4] 71.2 [58.7; 81.7] 36.2 [35.4; 37.1] 57.5 [54.3; 60.7] 48.2 [45.0; 51.4] 

Median survival, years 7.2 [3.9; 11.2] 10.9 [5.8; 15.0] 1.7 [1.1; 3.4] 21.1 [20.5; 21.7] 8.7 [7.6; 10.1] 12.7 [10.8; 15.8] 
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Table 2 – Overall survival among patients  ≥ 13 years old with Evans syndrome and 

and age-sex-matched comparison population 

Category 

   Survival time 

   period 

Evans syndrome 

survival 

 percent  [95% CI] 

General 

population 

survival  

percent  [95% CI] 

HR
a
 for the 

Interval
b
 from 

Diagnosis to 1 

year 

[95%CI] 

HR
a
 for the 

Interval
b
 from 

>1 to 5 years 

 [95%CI] 

HR
a
 for the 

Interval
b
 from 

>5 to  10 years 

 [95%CI] 

Overall  

   1 year  

   5 years 

   10 years 

 

72.0 [65.8; 77.2] 

55.4 [48.7;61.5] 

45.3 [38.4;52.0] 

 

98.1 [97.9; 98.4] 

87.5 [86.8; 88.1] 

75.3 [74.4; 76.1] 

12.9  [9.5; 17.5] 2.3  [1.6; 3.2] 1.5  [0.9; 2.5] 

Sex 

Men 

   1 year  

   5 years 

   10 years 

Women 

   1 year  

   5 years 

   10 years 

 

 

72.0 [63.0; 79.2] 

53.8 [44.1;62.5] 

41.1 [31.2;50.8] 

 

71.9 [63.0; 79.0] 

56.9 [47.4;65.3] 

49.0 [39.3;58.1] 

 

 

98.1 [97.7; 98.5] 

85.6 [84.6; 86.5] 

71.3 [69.9; 72.6] 

 

98.2 [97.8; 98.5] 

89.3 [88.4; 90.0] 

78.8 [77.6; 79.9] 

 

12.7 [8.3; 19.5] 

 

 

 

13.5 [8.6; 20.9] 

 

1.9 [1.2; 3.1] 

 

 

 

3.0 [1.8; 5.0] 

 

1.2 [0.6; 2.4] 

 

 

 

2.3 [1.1; 4.9] 

Age at diagnosis 

13-29 years 

   1 year  

   5 years 

   10 years 

30-59 years 

   1 year  

   5 years 

   10 years 

≥60 years 

   1 year  

   5 years 

   10 years 

 

 

91.2 [75.1; 97.1] 

87.9 [70.9;95.3] 

84.3 [66.0;93.2] 

 

86.1 [75.7; 92.3] 

75.6 [63.6;84.1] 

67.9 [54.8;77.9] 

 

59.4 [50.6; 67.2] 

35.8 [27.5;44.2] 

21.1 [13.6;29.8] 

 

 

100.0 [-; -] 

99.6 [99.2; 99.8] 

99.3 [98.7; 99.6] 

 

99.7 [99.4; 99.8] 

97.2 [96.6; 97.7] 

93.3 [92.3; 94.1] 

 

96.8 [96.3; 97.2] 

78.4 [77.3; 79.5] 

56.6 [55.2; 58.1] 

 

> 200  [0.0; -]
c
 

 

 

 

27.0 [9.0; 80.9] 

 

 

 

11.6 [8.4; 16.2] 

 

1.0 [0.1; 19.1] 

 

 

 

3.6 [1.5; 8.7] 

 

 

 

2.1 [1.4; 3.2] 

 

1.7 [0.1; 36.6] 

 

 

 

1.5 [0.4; 5.1] 

 

 

 

1.5 [0.8; 2.9] 

Year of diagnosis 

1980-1993 

   1 year  

   5 years 

   10 years 

1994-1999 

   1 year  

   5 years 

   10 years 

2000-2016 

   1 year  

   5 years 

   10 years 

 

 

69.5 [56.0; 79.6] 

52.5 [39.1;64.3] 

40.7 [28.2;52.8] 

 

83.3 [56.8; 94.3] 

72.2 [45.6;87.4] 

50.0 [25.9;70.1] 

 

73.9 [65.9; 80.4] 

56.2 [47.2;64.3] 

51.4 [42.1;60.0] 

 

 

97.8 [97.2; 98.2] 

87.6 [86.4; 88.8] 

75.3 [73.7; 76.8] 

 

98.6 [97.5; 99.2] 

88.0 [85.6; 90.0] 

74.7 [71.7; 77.5] 

 

98.3 [98.0; 98.6] 

87.9 [87.1; 88.8] 

77.3 [76.0; 78.5] 

 

15.1 [8.6; 26.3] 

 

 

 

7.5 [1.9; 29.8] 

 

 

 

12.7 [8.7; 18.7] 

 

3.5 [1.8; 6.8] 

 

 

 

1.2 [0.2; 5.8] 

 

 

 

2.2 [1.4; 3.4] 

 

2.6 [1.2; 5.8] 

 

 

 

4.1 [1.4; 12.2] 

 

 

 

0.8 [0.3; 2.2] 
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Splenectomy 

status 

Not 

splenectomized 

   1 year  

   5 years 

   10 years 

Splenectomized 

   1 year  

   5 years 

   10 years 

 

 

 

 

68.9 [61.9; 74.9] 

51.9 [44.5;58.8] 

42.7 [35.0;50.1] 

 

86.0 [71.6; 93.5] 

71.7 [55.5;82.8] 

58.5 [41.9;71.9] 

 

 

 

 

98.2 [97.9; 98.4] 

87.5 [86.8; 88.1] 

75.3 [74.4; 76.1] 

 

91.7 [70.6; 97.8] 

91.7 [70.6; 97.8] 

64.7 [39.5; 81.5] 

 

 

 

13.0 [9.5; 17.8] 

 

 

 

> 200 [0.0; -]
c
 

 

 

 

2.2 [1.5; 3.3] 

 

 

 

> 200 [-; -]
c
 

 

 

 

1.5 [0.8; 2.7] 

 

 

 

1.6 [0.3; 9.3]
c
 

CCI, Quan 2011
31

 

0 

   1 year  

   5 years 

   10 years 

1 

   1 year  

   5 years 

   10 years 

2 

   1 year  

   5 years 

   10 years 

≥3 

   1 year  

   5 years 

   10 years 

 

 

83.3 [74.2; 89.4] 

67.5 [56.9;76.1] 

55.2 [43.8;65.1] 

 

74.4 [58.6; 84.9] 

67.4 [51.3;79.3] 

60.3 [43.0;73.9] 

 

59.6 [45.8; 71.0] 

44.9 [31.6;57.3] 

31.5 [18.7;45.1] 

 

60.5 [44.3; 73.3] 

30.2 [16.8;44.7] 

26.4 [13.5;41.3] 

 

 

99.0 [98.8; 99.2] 

91.6 [90.9; 92.3] 

80.7 [79.6; 81.8] 

 

97.3 [95.7; 98.3] 

76.8 [73.1; 80.0] 

55.1 [50.1; 59.7] 

 

93.5 [91.7; 94.9] 

66.8 [63.3; 70.0] 

47.4 [43.2; 51.6] 

 

88.5 [84.7; 91.5] 

46.3 [40.4; 51.9] 

27.0 [21.3; 33.0] 

 

NA 

 

 

 

NA 

 

 

 

NA 

 

 

 

NA 

 

NA 

 

 

 

NA 

 

 

 

NA 

 

 

 

NA 

 

NA 

 

 

 

NA 

 

 

 

NA 

 

 

 

NA 

HR: Hazard ratio,  CI: Confidence interval, CCI: Charlson comorbidity index revised model by Quan
31

, NA: not applicable.  
a
HRs are adjusted for sex, age at diagnosis, year of Evans diagnosis, splenectomy, and comorbidity. 

b
Due to time-varying 

coefficients, time interactions were used; therefore, the HR is provided for each of the intervals, from diagnosis to 1 year, 

>1 to 5 years, and >5 to 10 years.  
c
The strata with HR > 200 yielded an extremely high HR, due to very few deaths in the comparison group. 

CCI 0, 1, 2, and ≥3 denotes the groups with 0, 1, 2, or 3 or more points in the Charlson comorbidity index. 


