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Purpose

Recent studies suggested that adding other agents to corticosteroids as a first-line treatment for immune thrombocytopenia (ITP) could improve outcomes. However, combination regimens may increase side effects and costs. To determine clinical factors associated with responses to the first-line steroid at 1 month.





Materials and methods

We retrospectively reviewed the medical records of patients with ITP aged ≥ 18 years, who were treated at Rajavithi Hospital between 2012 and 2020. Clinical data, laboratory results, treatment regimens, and responses to therapy were analyzed.





Results

Of the 226 patients, 76.6% were female. The mean age was 46.5 ± 18.1 years, and the median follow-up duration was 40 months. The proportion of chronic ITP was 97.3%. The complete response and response rates to first-line therapy were 65.5% and 88.9%, respectively. The age over 26 years, presentation clinically non-significant bleeding and a difference in platelet count of >50 x 109/L between days 1 and 7 after initial treatment were associated with the response to first-line treatment (adjusted odds ratio [OR] 5.09, 95% confidence interval [CI] 1.50-17.28, p = 0.009); OR 5.87, 95%CI 1.19-28.91, p = 0.029, and OR 3.60, 95%CI 1.10-11.73, p = 0.034, respectively. Younger patients and a difference in platelet count between day 1 and 7 ≤ 50 x 109/L were more likely to require second-line treatments. There were significant increases in the median platelet counts after prescribing azathioprine (baseline vs. 3 months, p = 0.001), cyclophosphamide (baseline vs. 6 months, p = 0.021), or danazol (baseline vs. 12 months, p = 0.039).





Conclusion

Adult, severity of bleeding at presentation, and rapid platelet increases within 1 week were related to excellent corticosteroid responses in ITP patients. These patients may not need combination regimens.
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Introduction

Immune thrombocytopenia (ITP) is an acquired autoantibody-mediated bleeding disorder that results from the accelerated destruction and impaired production of platelets. Consequently, low platelet counts are responsible for variable severities of bleeding (1, 2). Immune abnormalities in T-lymphocytes may also play an essential role in the cellular and molecular mechanisms underlying ITP. The incidence of ITP is approximately 3.3/100,000 per year in adults with female predominance. The aim of treatment is to achieve a balance between the prevention of major or life-threatening bleeding events and a good quality of life with minimal toxicities from therapy (3, 4). The first-line ITP treatments are corticosteroids, intravenous immunoglobulin (IVIG), or anti-D immunoglobulin depending on the patient profiles, as well as the discretions of the physicians (5–7). Corticosteroids are, by far, the preferred first-line treatment because the ability to rapidly decrease platelet clearance and increase platelet production (8–11). Recently, glucocorticoids in combination with other immunosuppressive medications have emerged to become first-line treatments to gain high and sustained treatment responses (12–14). However, these regimens may be related to inferior quality of life as well as higher costs (13). Selection of a subgroup of patients who likely have poor responses to glucocorticoid-only regimens will be helpful in clinical practice.

Patients who do not respond to corticosteroids or those with steroid dependence are subjected to second-line treatments including splenectomy, anti-CD20 antibody (rituximab), thrombopoietin-receptor agonists (TPO-RAs), or immunosuppressive agents (15–19). The aim of second-line treatments is to maintain platelet counts that can prevent severe bleeding complications (18, 20, 21). Splenectomy may have unpredictable platelet responses and be associated with infections and thromboembolism. Accessibility to expensive medicines, such as anti-CD20 antibodies and TPO-RAs, significantly impacts physician’s decision-making in the real-world setting (18). The selection of specific second-line regimens for adult patients with ITP is complex and should be tailored for each patient. The definitive guidelines for physicians are lacking due to the absence of data directly comparing among second-line treatment outcomes. Information on response rates and side effects of second-line treatment in real-world practice is needed, especially in limited-resource countries. The present study aimed to investigate the clinical factors that predicted the response to corticosteroid treatment in adult ITP patients and to explore the platelet response outcomes following various second-line regimens.





Materials and methods

This retrospective cohort study was based on the medical record review of adult patients aged ≥ 18 years diagnosed as ITP with no secondary cause of thrombocytopenia at the Rajavithi Hospital in Bangkok, Thailand, between 2012 and 2020. Patients with primary ITP, which was defined as platelet count of < 100 x 109/L in the absence of other causes of thrombocytopenia were eligible. The following information was collected: demographic characteristics, dates of diagnosis, comorbidities, bleeding severity, and platelet counts at baseline, at one week and one month after treatment and every 3 months during follow-up. Lost to follow-up patients, the data was excluded. This study was approved by the Ethics Committee of the Rajavithi Hospital (Number 111/2563).

ITP cases from the time of diagnosis to 3 months were considered acute, those diagnosed at 3 months after receiving first-line treatment until 12 months were considered persistent, and those diagnosed after receiving treatments and still thrombocytopenia for over 12 months were considered chronic. Glucocorticoid-only regimens were defined as either dexamethasone or prednisolone alone. Dexamethasone regimen was 40 mg daily for up to 4 days before switching to prednisolone orally. Prednisolone was started at a daily dose of 1 mg. per kilogram for weeks and subsequently decreased the doses to maintain platelets at a response level. If platelets count did not respond to glucocorticoid-only regimen after one month, patients were shifted to glucocorticoid combination regimens (prednisolone ranged between 0.5 to 60 mg daily and other immunosuppressive drugs) in order to achieve a platelet response level.

We compared the treatment outcomes and side effects of among the three treatment groups. The definitions of treatment responses were based on the criteria of the International Working Group (IWG) on ITP (22) as follows. Complete response (CR) was platelet counts of ≥ 100 x 109/L in two measurements performed 7 days apart and no bleeding events; partial response (PR) were platelet counts between 30 - 99 x 109/L or 2-fold increase in platelet counts from baseline based on two measurements performed 7 days apart and no bleeding events; and no response (NR) was a platelet count of <30 x 109/L or <2-fold increase in platelet counts from baseline or the presence of bleeding events. Platelet counts were measured on two occasions more than 7 days apart. The response in this study was defined as a complete or partial response at one month after the treatment initiation.

Bleeding events before and after each treatment regimen were evaluated. Bleeding events were characterized based on the ITP bleeding scale (23) before treatment and at 1, 3 and 6 months after treatment initiation. The bleeding scale, which is based on bleeding events at different sites, was used to grade bleeding severity as follows: 0 no bleeding,1 mild to moderate bleeding; and 2 significant bleeding, as well as skin or non-skin bleeding.




Statistical analysis

Categorical variables were presented as numbers and percentages, and continuous variables were presented as means with standard deviations for normally distributed data, and as medians with interquartile ranges (IQR) for non-normally distributed data. Univariate analysis was performed using the Chi-square test and multivariate analysis was performed using logistic regression. All data were analyzed using SPSS program version 22.0(IBM). A p-values of ≤0.05 were considered statistically significant.






Results




Patient characteristics

The study comprised 226 adult patients with ITP. The majority of the patients were female (76.6%) and the mean age was 46.5 ± 18.1 years (Table 1). Metabolic disorders were the most common comorbidities including hypertension (51.1%), dyslipidemia (43.6%), and type 2 diabetes mellitus (41.5%). The median platelet count at presentation was 14 x 109/L (range 1-96 x 109/L). The antinuclear antibody (ANA) test was positive in 40 (17.7%) patients. The most common clinical presentations were grade 2 non-skin bleeding (55.8%, n= 126), grade 2 skin bleeding (24.3%, n= 55).


Table 1 | Characteristics of the study population (n = 226).



All ITP patients received at least one first-line treatment, including prednisolone (n= 155, 68.6%), dexamethasone (n= 52, 23.0%), methylprednisolone (n= 15, 6.6%), and first-line splenectomy (n=1, 0.4%) prior to second-line treatments. Consequently, 148 (65.5%) patients achieved complete response to the first-line treatment. However, 59 (26.1%) patients required a second-line treatment including azathioprine (n= 34, 57.6%), cyclophosphamide (n= 27, 45.8%), danazol (n= 21, 35.6%), or splenectomy (n= 6, 9.5%). Of 9% patients had a partial response but did not received further treatment.

Chronic ITP was diagnosed in 220 patients (97.3%). Five (2.2%) patients expired. The most common cause of death was infection (3), followed by fatal bleeding (1) and cancer (1). The median follow-up duration was 40.0 (range 0.1-381.0) months in the overall cohort. Adverse events occurred in 31% of the adult patients with ITP including major bleeding, hyperglycemia, and infections. The cause of death were infection (3), cancer (1), and bleeding event (1).





Factors associated with treatment response

As shown in Table 2, univariate analysis revealed that the age (> 26 year-old), bleeding (grade 2 non-skin) at clinical presentation and a difference in platelet counts between day 1 and 7 of ≤ 50 x 109/L were significantly associated with treatment response (p= 0.025, 0.018, and 0.045 respectively). In contrast, sex, comorbidities, initial complete blood count, ANA positivity and disease classifications were not significantly associated with treatment response.


Table 2 | Clinical factors associated with treatment response by univariate analysis.



Upon multivariate analysis, the patients age >26 years (odds ratio (OR), 5.09, 95% confidence interval (CI) 1.50, 17.28, p= 0.009), clinical bleeding (grade 1 non-skin and grade 2 skin) presentation (OR, 5.87, 95% CI, 1.19, 28.91, p= 0.029), and difference in platelet counts between day 1 and 7 over 50 x 109/L (OR, 3.60, 95% CI, 1.10, 11.73, p = 0.034) were statistically associated with initial treatment response in ITP patients (Table 3).


Table 3 | Multivariate logistic regression for response to treatment among patients with immune thrombocytopenia.



Comparison with the glucocorticoid-only group, patients with younger ages, higher initial platelet counts, and differences in platelet counts between day 1 and 7 of ≤ 50 x 109/L were more likely to require combination regimens (p=0.043, 0.034, and 0.047 respectively) (Table 4). Durations of treatments and adverse events were similar between the two groups.


Table 4 | Clinical characteristics associated with required treatments.







Responses to second-line treatments

We also determined the time to treatment response in patients who received second-line treatments. In patients receiving azathioprine, the median platelet counts at baseline and at 3, 6, and 12 months after treatment initiation were 29 x 109/L (interquartile range; [IQR] 16-61 x 109/L), 66 x 109/L (IQR 37-130 x 109/L), 63 x 109/L (IQR 25-102 x 109/L), and 60 x 109/L (IQR 49-104 x 109/L), respectively. The platelet count significantly increased at 3 months after azathioprine (p= 0.001) (Figure 1A).




Figure 1 | Outcome of second-line treatment. (A) Azathioprine, (B) Cyclophosphamide, (C) Danazol.



In patients who received cyclophosphamide, the median platelet counts at baseline, at 3 months, and 6 months after treatment initiation were 23 x 109/L (IQR 12-48 x 109/L), 70.5 x 109/L (IQR 9.5-121.5 x 109/L), and 74.5 x109/L (IQR 17-175 x 109/L), respectively. The median platelet count was significantly higher at 6 months after cyclophosphamide initiation compared to the baseline (p= 0.021) (Figure 1B).

In patients who received danazol the second-line treatment, the median platelet counts at baseline, and at 3, 6, 12 months after treatment were 20 x 109/L (IQR 12-35 x 109/L), 41 x 109/L (IQR 20-143 x 109/L), 68 x 109/L (IQR 12.5-117 x 109/L), and 47 x 109/L (IQR 26-97 x 109/L), respectively. There was a significant increase in the median platelet count between baseline and at 12 months after danazol treatment (p= 0.039) (Figure 1C).

Five patients who received eltrombopag, 2 patients developed CR, 1 PR, and the rest with NR. In patients who received eltrombopag, the median platelet counts at baseline, and 1, 3, 6 months after treatment were 173 x 109/L (IQR 28-319 x 109/L), 123 x 109/L (IQR 51-196 x 109/L), and 20 x 109/L, respectively. For rituximab, two patients showed CR, one with PR, and one with NR. In patients who received rituximab, the median platelet counts at baseline, and 1, 2, 3 weeks after treatment were 108 x 109/L (IQR 5-266 x 109/L), 72 x 109/L (IQR 10-160 x 109/L), and 91 x 109/L (IQR 20-162 x 109/L), respectively.






Discussion

In the present study, clinical factors predicting responses to the first-line treatment at 1 month were adult age (>26 year-old), presenting with grade 1 non-skin and grade 2 skin bleeding, and rapid rising platelet counts within 1 week of treatment initiation. The odds ratios were more than five times in the former two factors and over three times for the latter. We observed may be one pathway corresponding to immunosuppressive treatment observed in adult age. One may postulate that the age above 26 year-old representing adult’s immune systems. These factors might be considered as the early predictors that can aid in the identification of patients who might respond well to treatment versus those who might progress to refractory ITP. The patients without these factors should be considered for a glucocorticoid combination regimen, such as steroid plus mycophenolate mofetil or all-trans retinoic acid, as the first-line treatment because it showed good outcomes with lower risks of refractory or relapsed disease (13, 14). Although combined regimens yield lower quality of life, they may be more beneficial in high-risk patients.

The majority of the patients in the present study were female consistent with the results of a study by Abrahamson et al. (22), and other three studies from Thailand (8, 24, 25). Generally adult ITP is more common in females (15, 26, 27). The mean age of the current cohort was younger than those of European patients (10). Similar to the findings of Neunert et al., our mean age of female patients was lower than that of the male patients (11). Metabolic disorders including hypertension, dyslipidemia, and type 2 diabetes mellitus were the most common comorbidities in the current cohort. Furthermore, 17.7% of patients were ANA-positive which was showed to relate with poor outcomes and high disease severity as reported by Grimaldi-Bensouda et al., and Vantelon et al. (28, 29),. In this study, 5 ANA patients developed systemic lupus erythematosus (SLE) at 40 months later (range 24-60 months). Therefore, ANA positivity might be a risk factor for the development of SLE in ITP.

In the present study, grade 2 bleeding was a common finding, similar to those of previous studies from Thailand and other countries reporting moderate bleeding events at presentation (8, 15, 24, 30). Three patients in the present study had life-threatening bleeding that required immediate managements at presentation, highlighting that life-threatening hemorrhage is uncommon (15). The mortality rate was only 2.2%, which is comparable to the rate of lower 5% reported by Depre et al. (16). Moreover, the cause of death was more commonly from treatment-related complications, such as super imposed infection (8, 11, 17).

The treatment regimen selection depends on the physician’s experience, guidelines, patient affordability and preference. In our study, corticosteroids were the most commonly administered first-line regimen because of the high efficacy and low cost. However, long-term corticosteroids are associated with several complications, including hyperglycemia, osteoporosis, hormonal disturbances, hypertension, and opportunistic infections. The second choice first-line treatment is intravenous immunoglobulin, which shows fast response and a good safety profile, but the cost is high with transient effects. We found good responses to corticosteroid in agreement with several studies recommending corticosteroids as the first-line treatment (15–17, 24). Short duration of high-dose dexamethasone might be consider to evaluate rapid response as new recommendation (31). Certainly, our patients received a regimen of dexamethasone with switching to prednisolone later. Only eight patients underwent splenectomy, which was lower than reported in other studies (range 13.5%-57.0%) (8, 20). One explanation is the higher risks, such as surgical complications and overwhelming infections. The majority of our patients developed chronic ITP, similar to the reports by Makruasi et al., and Cantoni et al. (8, 18),. On contrary, Neylon et al. found that remission was achieved after first-line treatment in more than 50% of the patients when both medications and surgical interventions were used (26).

Adult patients with ITP who are unresponsive to first-line treatment received second-line treatments to achieve safe platelet levels. Thirty-eight patients with ITP relapsed after complete remission after received corticosteroid and then those received combination therapy (corticosteroids and azathioprine).The currently used agents are TPO-RAs which exhibit good efficacy and safety in patients with refractory ITP. However, they are associated with high costs prohibiting accesses in limited resource countries (32, 33). Therefore, more affordable therapeutic approaches, such as immunosuppressive agents, are preferred for refractory ITP in Thailand (34). The times to responses of these second-line medicines remain to be determined (33, 35). In this study, all three immunosuppressive drugs used as a second-line could lead to increases in platelet counts at 3, 6, and 12 months compared with those of baseline. Notably, responses were observed at 3 and 6 months after starting azathioprine, and cyclophosphamide, respectively, whereas a slower response time of 12 months was observed in danazol. This finding might aid to define patients who do not respond to these second-line treatments. For nine patients were treated with new medication. Patients who treated with rituximab or TPO mimetics (eltrombopag) demonstrated 50% achieved complete remission. This study has some limitations. First, this was a retrospective study performed at a single institution. Furthermore, clinical data were obtained solely from archived medical records, and most of the patients were referred from primary or secondary care centers. Future studies including larger cohort are warranted to confirm the findings of this study.





Conclusions

Adult age, clinical bleeding at presentation, and rising platelet counts within 7 days of treatment were early predictive factors for steroid-responsive ITP. Absence of these factors may suggest the need of an early second-line treatment.
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Characteristics

(n=201) (n = 25)
Age 48.28+18.09 45.6018.11 0.849
< 26 years 22 (75.9) 7 (24.1) 0.025*
> 26 years 179 (90.9) 18 (9.1)
Sex 0.945
Female 154 (89.0) 19 (11.0)
Male 47 (88.7) 6(11.3)
Co-morbidities ‘ 0.263
No 120 (90.9) 12 (9.1)
Yes 81 (86.2) 13 (13.8)

Initial complete blood count, median (range)

WBC (cells/cumm.) 8,400 (1,800 - 31,700) 9,000 (4,000 - 32,080) 0.187
Hemoglobin (g/dL) 12.2 (32-17.0) 120 (8.8 - 16.3) 0806
Platelet count (x 10° /L) 14 (1 - 96) 13.(3-71) 0220

Difference platelet count between day 1 and 7

<50 x 10° /L 94 (84.7) 17 (15.3) 0.045*
>50 x 107 /L 107 (93) 8(7)

ITP bleeding scale 0.104
Grade 0 13 (6.4) 1(4.0)
Grade 1 skin 18 (9.0) 4 (16.0)

‘ Grade 1 non-skin 8 (4.0) 1(4.0)

Grade 2 skin 54 (26.9) 1 (4.0)
Grade 2 non-skin 108 (53.7) 18 (72.0)

Clinically significant bleeding presentation V | 0.018*
No 62 (96.9) 2(3.1)
Yes 108 (85.6) 18 (14.4)

ANA test L0
Negative 165 (88.7) 21 (11.3)
Positive 36 (90.0) 4 (10.0)

First-line treatment 0.964
Prednisolone 137 (88.4) 18 (11.6)
Dexamethasone 47 (90.4) 5(9.6)
Methylprednisolone 13 (86.7) 2(13.3)
IVIg/Methylprednisolone with IVIg 1 (100.0) 0 (0.0)
Splenectomy 1 (100.0) 0 (0.0)

Second-line treatment <0.001*
No 158 (94.6) 9 (5.4)
Yes 43 (72.9) 16 (27.1)

Disease classification 0.134
Persistent 4 (66.7) 2(333)
Chronic 197 (89.5) 23 (10.5)

Duration of follow-up (months), median (range) 40.0 (0.0-381.0) 24.0 (0.0- 367.0) 0.863

Response, complete response and response.

No response, no response or loss of complete response.

No dlinically significant bleeding, ITP bleeding scale grade 0 to grade 2 (skin).
Clinically significant bleeding, ITP bleeding scale grade 2 (non-skin).

1VIg, Intravenous immunoglobulin.

*Noted as statistically significant.
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Characteristics Glucocorticoid only

Glucocorticoid plus other immunosuppressive drugs

(n=168) (n=58) AT
Age 46.79£18.23 51.45£17.28 0.084
< 26 years 26 (89.7) 3(10.3) 0.043*
> 26 years 142 (72.1) 55 (27.9)
Sex 0.615
Female 130 (75.1) 43 (24.9)
Male 38 (71.7) 15 (28.3)
Co-morbidities 0.787
No 99 (75.0) 33 (25.0)
Yes 69 (73.4) 25 (26.6)
Initial complete blood count, median (range)
WBC (cells/cu.mm.) 8,500 (1,800-32,080) 8,500 (4,000-19,800) 0440
Hemoglobin (g/dL) 12.05 (6.1-15.1) 12.75 (3.2-17.0) | 0.088
Platelet count (x 10° /L) 12 (1-94) 20 (2-96) 0.034*
Difference platelet count between day 1 and 7
<50 x 10° /L 76 (68.5) 35 (31.5) 0.047*
>50x10° /L 92 (80.0) 23 (20.0)
ITP bleeding scale 0.08
Grade 0 7 (50.0) 7 (50.0)
Grade 1 skin 13 (59.1) 9 (40.9)
Grade 1 non-skin 7 (77.8) 2(222)
Grade 2 skin 42 (76.4) 13 (23.6)
Grade 2 non-skin 99 (78.6) 27 (21.4)
Clinically significant bleeding presentation 0.102
No 69 (69.0) 31 (31.0)
Yes 99 (78.6) 279 (21.4)
ANA test 0.193
Negative 135 (72.6) 51 (27.4)
Positive 33 (82.5) 7 (17.5)
Disease classification 0.342
Persistent 6 (100.0) 0(0.0)
Chronic 162 (73.6) 58 (26.4)
Duration of follow-up (months), median (range)
88.5 (4-367) 86.5 (14-462) 0.978
Complications of treatment 0.503
No 118 (75.6) 38 (24.4)
Yes 50 (71.4) 20 (28.6)

No dlinically significant bleeding = ITP bleeding scale grade 0 to grade 2 skin.
Clinically significant bleeding = ITP bleeding scale grade 2 non-skin.
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Factors ude OR (95% Cl) Adjusted (95% Cl)

Age**
3.16 (1.19-8.42) 0.021* 5.09 (1.50 -17.28) 0.009*
Clinically significant bleeding presentation***
522 (1.17-23.23) 0.030* 5.87 (1.19-28.91) 0.029*
Difference in platelet count between day 1 and 7****
2.42 (1.01-5.86) 0.049* 3.60 (1.10-11.73) 0.034*
* Noted as statistically significant,

**Age reference as age < 26 year-old, ***Clinical significant bleeding at presentation reference as yes.
****Difference in platelet count between day 1 and 7 reference as <50 x 10°/L.
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Characteristics (%)

Age (years)* 46.5 £ 18.1

Sex
Female 173 (76.6)
Male 53 (23.4)

Co-morbidities 94 (41.6)
Hypertension 48 (51.1)
Hyperlipidemia 41 (43.6)
Diabetes mellitus 39 (41.5)
Cancer 4 (4.3)
Chronic kidney disease 4 (4.3)
Others 24 (25.5)

Initial complete blood count**

‘WBC (cells/cu.mm.) 8,500 (1,800-
32,080)

Hemoglobin (g/dL) 12.1 (3.2-17.0)

Platelet count (x 10°/L) 14 (1-96)

ITP bleeding scale

Grade 0 14 (6.2)
Grade 1 skin 22 9.7)
Grade 2 skin 55 (24.3)
Grade 1 non-skin 9 (4.0)
Grade 2 non-skin 126 (55.8)
ANA test
Negative 186 (82.3)
Positive 40 (17.7)

Response to first-line treatment at 1 month

Complete response (platelet count 2100 x 10° 148 (65.5)
/L)

Response (platelet count 230 x 10° /L) 53 (23.5)

No response (platelet count <30 x 10° /L) 24 (10.6)

Loss of complete response (platelet count <100 1 0.4)
x10° /L)

First-line treatment

Prednisolone 155 (68.6)
Dexamethasone 52 (23.0)
Methylprednisolone 15 (6.6)
Intravenous immunoglobulin (IVIg) 3 (14)
Splenectomy at first-line treatment 1 (0.4)
‘ Second-line treatment 59 (26.1)
‘ Azathioprine 34 (57.6)
| Cyclophosphamide 27 (45.8)
Danazol 21 (35.6)
Thrombopoietin receptor agonists/ 20 (33.9)

cyclosporine/ rituximab
Splenectomy 6 (9.5)

Disease classification

Persistent 6 2.7)
Chronic 220 (97.3)
Duration of follow-up(months)** 40 (0.1 - 381)

Adverse events 70 (31.0)
Bleeding 10 (14.3)
Hyperglycemia 10 (14.3)
Infection 6 (8.6)
Death 5 22)

“mean + SD; ** median (range)





