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Abstract: 

Objective. To determine the predictors of all-cause mortality and infection during inducing treatment in a population-based 

cohort of ANCA-associated vasculitis (AAV). 

Methods. The study included 198 cases of AAV diagnosed in Renji Hospital from May 2011 through May 2020. Outcome 

data were collected during follow-up of AAV patients. Severe infection events (requiring hospitalization and treatment 

with intravenous antibiotics) during induction therapy were also identified. Demographic, clinical and laboratory results 

were tested as potential predictors in multivariable models. 

Results. A total of 198 patients were followed from time of disease diagnosis to August 2020 or death. 168 patients are 

alive with a median follow up of 36 (20-60) months. Leading causes of death within 6 months were infection (42%), 

respiratory failure (25%) and renal failure (17%). After 6 months, the major causes of death were infection (39%), 

respiratory failure (22%), cancer (17%) and cardiovascular / cerebrovascular events (11%). Multivariable analysis showed 

that older age (>65 years), higher Birmingham Vasculitis Activity Score (BVAS, ≥15), infection at diagnosis or during 

induction therapy and disease relapse (≥2 times) were independent predictors of all-cause mortality. Besides, higher S-

creatinine, BVAS ≥15, myeloperoxidase (MPO) positivity and lack of prophylaxis with sulfamethoxazole (SMZ) were 

predictors of severe infection events during induction therapy.  

Conclusion. Patients with older age and higher disease activity are at increased risk of death. The events of infection at 

diagnosis or during induction therapy and disease relapse also threaten patients’ lives. Besides, poorer renal function, high 

disease activity and MPO positivity are associated with severe infection. SMZ prophylaxis during induction therapy may 

be an effective measure to reduce the risk of infection. 
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Introduction 

ANCA-associated vasculitis (AAV) is a group of autoimmune-related 

inflammation of small blood vessels with characteristic antineutrophil 

cytoplasmic antibodies (ANCA)[1]. Three phenotypic variants of AAV 

are defined, based on clinicopathological features: granulomatosis with 

polyangiitis (GPA), microscopic polyangiitis (MPA) and eosinophil 

granulomatosiswith polyangiitis (EGPA)[2]. With the precision of 

experimental indicators, the number of patients diagnosed with AAV is 

increasing in recent years[3,4]. 

Multiple organs may be involved in AAV, such as the respiratory tract, 

eyes, lungs, kidneys, skin, and nervous system. Among which, the kidney 

and lung particularly threatening patients’ health and lives. Poor 

outcomes are attributed to inappropriate treatments that have insufficient 

effects and toxic effects[5]. The treatment strategy of AAV has optimized 

with two phases: first aimed at inducing remission and the latter to 

maintain remission and prevent relapse. The induction therapy is usually 

the first 6 months after diagnosis. Severe infection in the early stage of 
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the disease, including infection at disease diagnosis and infection during 

induction therapy, is quite common in clinical practice[6,7]. Infection not 

only aggravates the injury of organs, but also makes it more difficult to 

apply effective treatment, resulting in the increases of disease activity. 

Actually, mortality is extremely high in the first year after disease onset 

due to active vasculitis and infections.In cohorts observed in Western 

countries, one year survival rate was around 82~95%while that in Japan 

was 79.1%[8,9].In an earlier study, Bourgarit et al. showed that active 

vasculitis was the leading cause of deaths in the first year and that 

treatment with corticosteroid alone was associated with early death[10]. 

The study from Massachusetts General Hospital found that the most 

prominent cause of death for patients was still infection compared with 

the general population. Nowadays, with the widespread use of 

immunosuppressants, most patients are treated by glucocorticoid 

combined with CTX or RTX. Despite their quick effectiveness, the two 

drugs have comparable adverse effects[11] of increasing the incidence of 

infection by causing hypogammaglobulinemia and leukopenia. 

Insufficient treatment leads to the relapse of disease while aggressive 

treatment put patients under over-immunosuppressants[12,13]. 

Therefore, it is of great significance to balance the potent treatment as 

well as the adverse events alongside by exploring the prognosis of AAV 

patients and risk factors for infection. 

The aim of our study is to determine the predictors of all-cause mortality 

and infection during induction therapy in a population-based cohort of 

ANCA-associated vasculitis (AAV) patients from Renji Hospital. 

Patients and Methods 

Population 

We identified an incident cohort of AAV patients diagnosed between May 

2011 and May 2020 in Renji Hospital. All had a clinical diagnosis of small 

vessel vasculitis established by clinical manifestation, diagnostic 

histology, and positive ANCA. The patients were followed up until death 

or the end (November 2020) of the study. Patients with incomplete 

information or secondary vasculitis including allergic purpura, tumor, 

drug associated AAV and cryoglobulinemia were excluded. As well as 

those followed up less than 6 months. All patients met the 2012 Chapel 

Hill Consensus Conference definition. The study was approved by the 

Ethics Committee of Renji Hospital, and all patients gave written 

informed consent. The study was performed in accordance with the 

Declaration of Helsinki. 

Definition 

The activity of AAV was assessed by Birmingham Vasculitis Activity 

Score (BVAS). Relapse was defined as the new appearance or recurrence 

of one or more symptoms with a BVAS ratio ≥1 after remission and it was 

likely to be attributable to vasculitis disease activity and not to alternative 

pathology such as infection after appropriate investigation[14]. Infection in 

the early stage of the disease included infection at diagnosis without 

treatment and infection during induction therapy. Severe infection was 

defined as an infection that required hospitalization and intravenous 

antibiotics for at least 3 days. End stage renal disease (ESRD) was defined 

by demand of chronic dialysis and/or an eGFR < 15 ml/min/1.73 m2 for 3 

months. Estimated glomerular filtration rate (eGFR) was calculated by the 

Modification of Diet in Renal Disease formula[15].  

Data collection 

The baseline characteristics of these patients was recorded at diagnosis. 

The following data were collected: age, gender, ANCA serology, 

hemoglobin, albumin, erythrocyte sedimentation rate(ESR), C-reactive 

protein(CRP), 24h urine protein and creatinine(Cr). Severe infection 

during induction therapy was recorded. The follow-up was conducted by 

outpatient service or telephone calls. During the follow-up, major events 

including relapse, severe infection, ESRD, and death were recorded. 

Same laboratory data were collected at each relapse event. BVAS was 

calculated at diagnosis and each hospitalization. Death were also 

recorded. Of patients that died outside of hospital the exact cause of death 

could not be identified and was therefore designated unknown in these 

cases. Data of type and site of infection, pathogen results, and prescription 

of antibiotics were recorded when available. 

Data analysis 

 Data are presented as median with interquartile range(IQR) when 

appropriate. Cox regression analysis was applied to investigate predictors 

of all-cause mortality. The following variables were selected: age at 

diagnosis, sex, organ involvement, BVAS, clinical diagnosis, ESR, CRP, 

24h protein urine, albumin, S-creatinine, ANCA serology, relapse. Risk 

factors for all-cause mortality with a p-value < 0.10 in the univariate 

analysis were incorporated in the multivariate Cox regression model. 

Student’s t-test for normally distributed variables or the Mann–Whitney 

U test fornon-normally distributed data was used to compare groups. 

Differences among categorical variables were quantified by Chi-square 

test or fisher’s exat test—when Chi-square test was not appropriate.  

To study the predictors of severe infection during induction therapy, only 

patients who did not get infected at diagnosis were included. Univariate 

and multivariate logistic regression models were developed to determine 

predictors of severe infection during induction therapy. The following 

variables were selected for univariate analysis: age at diagnosis, sex, 

BVAS, Hemoglobin, 24h protein urine, albumin, S-creatinine, ANCA 

serology, induction therapy, prophylaxis with SMZ. Risk factors for 

severe infection with a p-value < 0.10 in the univariate analysis were 

selected in the multivariate Cox regression model. IBM SPSS Statistics 

software v.25 and GraphPad Prism v.8 were used for all statistical 

calculations and diagram drawing. A P-value <0.05 was considered 

significant. 

Results 

Baseline characteristics and major events during follow up  

The characteristics of 198 included patients(52% female, median age 64-

year-old) were displayed in Table1. Among who, 168 patients (85%) 

were alive with a median follow up of 36 (20-60) months. Cases’ median 

course of disease at diagnosis was 3 months with median BVAS 13. The 

number of PR3-ANCA potive and MPO-ANCA positive patients is 37 

(19%) and 154 (78%) respectively while 6 patients (3%) were ANCA-

negative. At the time of diagnosis, 153 patients (77%) exhibited 

involvement of multiple organ systems. Of these,113 patients 

(57%)presented with respiratory system involvement while 145 patients 

(53%) demonstrated renal involvement, with over half of these cases 

advancing irreversibly to end-stage renal disease. Renal(73%), 

pulmonary(57%) and muscular system(18%) were the top 3 most 

commonly involved organ systems. During follow up, 139(71%) patients 

got infected, 48(24%) experienced relapse more than 2 times and 62(31%) 

advanced to ESRD. 

https://www.cnblogs.com/sddai/p/6279572.html
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Predictors of all- cause mortality  

In the course of observation, 30 (15%) of 198 patients died with median 

observe time of 7months (IQR 2-14). Main causes of death within 6 

months were infection (43%), interstitial lund disease (21%) and renal 

failure (14%). After 6 months, the top3 causes turned into infection 

(38%), cancer (19%), cardiovascular and cerebrovascular events (13%) 

and renal failure (13%). The detailed information are summarized in 

Table 2. The cumulative mortality at 6 months, 1 year, and 2 years were 

7%, 12%, and 16%, respectively. Univariate analysis exhibited age (>65 

years)[HR,2.574; 95%CI 1.178-5.626; p=0.018 ], BVAS (≥15)[HR 

3.233; 95%CI 1.535-6.810; p=0.002], female[HR 0.489; 95%CI 0.232-

1.028; p=0.059], S-creatinine (>177μmol/l)[HR 3.218; 95%CI 1.529-

6.77; p=0.002], infection in the early stage of AAV[HR 13.0721; 95%CI 

1.780-95.993; p=0.012] and relapse (≥2times)[HR 8.353; 95%CI 4.051-

17.225; p<0.001] were significantly differently between survivors and 

nonsurvivors of AAV patients (Table 2). Putting the above variables into 

the multivariable regression, the results showed that only age (>65 

years)[HR 3.472; 95%CI 1.504-8.016; p=0.004], BVAS (≥15)[HR 2.561; 

95%CI 1.103-5.492; p=0.029], infection in the early stage of AAV[HR 

8.861; 95%CI 1.131-69.441; p=0.038] and relapse (≥2times)[HR 14.000; 

95%CI 6.290-31.162; p<0.001] independently predicted the occurrence 

of death. Figure 1 demonstrated the survival relative to selected variables. 

Predictors of severe infection during induction therapy 

Table 4 recorded the detailed characteristics of 139 AAV patietns infected 

in the early stage of disease, with 97 at diagnose and 42 during induction 

therapy. Most of them were renal(109[78%])or lung(86[61%]) involved, 

which consisted with the overall population. The most significant site of 

infection was respiratory tract(86[62%]), followed by urinary tract 

(25[18%]) and gastrointestinal tract(6[4%]). Most infections in our cohort 

were caused by bacteria (91[65%]), with some caused by fungus 

(37[27%]) and a smaller proportion caused by virus(28[20%]). Among 

patients who were not infected at diagnosis, 42 of them got severe 

infection during induction treatment. Factors associated with the 

occurrence of severe infection were included in the univariable 

analysis:age, gender(female), BVAS(≥15), multiple systemic 

involvement, 24h protein urine(g/24h), S-creatinine, ANCA positivity, 

dose of prednisone, use of cyclophosphamide and prevention with SMZ 

(Table 5). However, only age[OR 1.037; 95%CI 1.001-1.072; p=0.038], 

BVAS(≥15)[OR 6.053; 95%CI 2.196-16.681; p<0.001], S-creatinine[OR 

1.008; 95%CI 1.003-1.012; p<0.001], MPO-ANCA+[OR 0.172; 95%CI 

0.045-0.658; p=0.01] and prevention with SMZ[OR 0.136; 95%CI 0.049-

0.377; p<0.001] reached significance. The following multivariable 

analysis exhibited that only BVAS[OR 4.324; 95%CI 1.017-18.387; 

p=0.047], S-creatinine[OR 1.007; 95%CI 1.001-1.013; p=0.015], MPO-

ANCA+[OR 8.291; 95%CI 1.175-58.492; p=0.034]and prevention with 

SMZ[OR 0.025; 95%CI 0.004-0.154; p<0.001] can independently predict 

the occurrence of severe infection. 

Characteristics  Total (n=198)  Survivors (n=168) 
 

 

Nonsurvivors 

(n=30) 
 P-value 

Age, median (IQR), year  64 (57-71)  64 (57-71)  67 (61-72)  0.002 

Female, n (%)  103 (52)  92 (55)  11 (37)  0.068 

Course of disease, median (IQR), 

month 
 3 (1-8)  3 (1-8)  4 (1-12) 

 0.448 

ANCA positivity, n (%)         

MPO- ANCA  154 (77)  130 (77)  24 (80)  0.751 

PR3-ANCA  37 (19)  32 (19)  5 (17)  0.758 

Double negative  6 (3)  5 (3)  1 (3)  0.932 

BVAS, median (IQR)  13 (9-15)  11 (7-14)  17 (9-19)  0.142 

System involvement, n (%)     
 

 
 

  

Multiple systemic involved  153 (77)  130 (77)  23 (77)  0.931 

Kidney  145 (73)  121 (72)  24 (80)  0.363 

Lung  113 (57)  94 (56)  19 (63)  0.452 

Muscle  36 (18)  30 (18)  6 (20)  0.779 

ENT  33 (17)  30 (18)  3 (10)  0.426 

Nervous system  21 (11)  18 (11)  3 (10)  0.975 

Eyes  22 (11)  18 (11)  4 (13)  0.752 

Laboratory results, median (IQR)     
 

 

 

 

  

ESR, mm/h  70 (40-94)  67 (38-98)  71 (35-87)  0.217 

CRP, mg/L  24 (6-71)  18 (3-67)  24 (7-59)  0.630 
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24h protein urine, g/24h  0.8 (0.4-2.0)  0.8 (0.4-2.0)  0.9 (0.5-2.0)  0.942 

S-creatinine, μmol/l  109 (61-257)  114 (62-245)  252 (97-474)  ＜0.001 

Therapy, n (%)     
 

 

 

 

  

CTX  117 (59)  95 (57)  22(73)  0.375 

RTX  25 (13)  20 (12)  5 (17)  0.756 

Others  56 (28)  53 (32)  3 (10)  0.248 

Major events, n (%)         

Infection at diagnose or 

during induction therapy 
 139 (71)  111 (66)  28 (97)  0.001 

ESRD  62 (31)  47 (28)  15 (50)  0.017 

Relapse (≥2times)  48(24)  31 (18)  17 (57)  ＜0.001 

ENT: ear nose and throat; ESR: erythrocyte sedimentation rate;CRP: C-reactive protein;MPA: microscopic polyangiitis; GPA: granulomatosis with 

polyangiitis; EGPA: eosinophil granulomatosis with polyangiitis; MPO: myeloperoxidase; PR3: proteinase-3; GC: glucocorticoid;CTX: 

cyclophosphamide;RTX: rituximab;BVAS: Birmingham vasculitis activity score (range 0–63);IQR:interquartile range;ESRD: end stage renal disease 

Table 1: Baseline characteristics of the cohort by outcome 

Cause of death Total 

(n=30） 

Survival time ≤ 

6months(n=14) 

Survival time >6months 

(n=16) 

Infection, n (%) 12 (40) 6 (43) 6 (38) 

Interstitial lung disease, n (%) 5 (17) 3 (21) 2 (5) 

Renal failure, n (%) 4 (13) 2 (14) 2 (13) 

Cancer, n (%) 3 (10) 0 3 (19) 

Alveolar hemorrhage, n (%) 2 (7) 1 (7) 1 (6) 

Cardiovascular and cerebrovascular event, n (%) 2 (7) 0 2 (13) 

Undetermined, n (%) 2 (7) 2 (14) 0 

Table 2: Cause of death of nonsurvivors among ANCA associated vasculitis patients 

Variable Univariable Multivariable 

HR(95%CI) p value HR(95%CI) p value 

Demographic characteristics     

Age, >65 years 2.574(1.178-5.626) 0.018 3.472(1.504-8.016) 0.004 

Sex, Female 0.489(0.232-1.028) 0.059 0.986(0.435-2.235) 0.973 

Clinical manifestations      

Multiple system involved 1.010(0.433-2.354) 0.982   

Kidney 1.614(0.659-3.952) 0.295   

Lung 1.328(0.632-2.791) 0.453   

Muscle 1.044(0.426-2.557) 0.925   

ENT 0.526(0.159-1.733) 0.291   

Nervous system 0.897(0.272-2.959) 0.859   

Eyes 1.102(0.384-3.163) 0.856   

BVAS, ≥15 3.233(1.535-6.810) 0.002 2.561(1.103-5.492) 0.029 

Laboratory data     

ESR, >70mm/h 1.229(0.601-2.515) 0.572   

CRP, >20mg/L 1.359(0.663-2.786) 0.403   

24h protein urine, >0.85g/24h 1.177(0.574-2.412) 0.656   

S-creatinine, >177μmol/l 3.218(1.529-6.770) 0.002 2.208(0.987-4.938) 0.054 

MPO-ANCA+ (ref. PR3-ANCA+) 0.822(0.314-2.156) 0.691   

Major events during follow up     

Relapse,≥ 2 times 8.353(4.051-17.225) <0.001 14.000(6.290-31.162) <0.001 

http://www.baidu.com/link?url=1b4-MqVGA_0m2DpzGpQGPwQkoKZhI0oC63VRK_kQteXaAuksjqmVfLP-oE7BCb71gYobKGnJ0FWj7Piz1oHZKK
http://www.baidu.com/link?url=1b4-MqVGA_0m2DpzGpQGPwQkoKZhI0oC63VRK_kQteXaAuksjqmVfLP-oE7BCb71gYobKGnJ0FWj7Piz1oHZKK
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Infection at diagnosis or during 

induction therapy 
13.072(1.780-95.993) 0.012 8.861(1.131-69.441) 0.038 

Table 3: Predictors at diagnosis for all-cause mortality during follow-up in AAV patients (n = 198) 

 

 

Figure 1: Survival by age group, BVAS at diagnosis, infection at diagnosis or during induction therapy, relapse at diagnosis 

Characteristics Results 

Demographic characteristics  

Age, median (IQR), year 66 (59-72) 

Female (%) 69 (49) 

Clinical manifestations, n (%)  

Multiple system involved 111 (79) 

Kidney 109 (78) 

Lung 86 (61) 

Muscle 23 (16) 

ENT 22 (16) 

Nervous system 16 (11) 

Eyes 15 (10) 

BVAS, ≥15 66 (47) 

Laboratory data  

ESR, mm/h 68 (38-93) 

CRP, mg/L 23 (5-69) 

24h protein urine, g/24h 0.85 (0.47-1.92) 

S-creatinine, μmol/l 156 (71-321) 

MPO-ANCA+, n (%) 114 (81) 

Sites and pathogens of infection  

Respiratory tract infection 86 (62) 

Urinary tract infection 25 (18) 

Gastrointestinal tract infections 6 (4) 

Bacterium 91(65) 

Fungus 37 (27) 

http://www.baidu.com/link?url=1b4-MqVGA_0m2DpzGpQGPwQkoKZhI0oC63VRK_kQteXaAuksjqmVfLP-oE7BCb71gYobKGnJ0FWj7Piz1oHZKK
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Virus 28(20) 

Table 4: Characteristics of 139 patients infected in the early stage of AAV 

Variable Univariable Multivariable 

OR(95%CI) p value OR(95%CI) p value 

Age, year 1.037(1.001-1.072) 0.038 1.030(0.979-1.083) 0.251 

Female Sex 1.071(0.421-2.373) 0.835   

BVAS, ≥15 6.053(2.196-16.681) ＜0.001 4.324(1.017-18.387) 0.047 

Multiple systemic involvement 0.781(0.294-2.073) 0.620   

24h protein urine, g/24h 1.199(0.760-1.892) 0.436   

S-creatinine 1.008(1.003-1.012) ＜0.001 1.007(1.001-1.013) 0.015 

MPO-ANCA+ (ref. PR3-ANCA+) 0.172(0.045-0.658) 0.01 8.291(1.175-58.492) 0.034 

Prednisone, ≥120mg/d 2.235(0.618-8.091) 0.220   

CTX (ref. RTX) 0.886(0.447-1.755) 0.728   

Prevention with SMZ 0.136(0.049-0.377) <0.001 0.025(0.004-0.154) <0.001 

Table 5: Predictors for infection during inducing treatment in AAV patients (n = 84) 

Discussion 

This population-based study followed 198 AAV patients, analysing their 

courses of infection and death, and discovered that age (>65 years) and 

BVAS (≥15) were the common predictors to infection and death. 

Infection in the early stage and relapse(≥2times) independently 

contributed to mortality while high levels of S-creatinine, MPO-ANCA+ 

and lack of prevention with SMZ increased the incidence of severe 

infection. The findings is instrumental in making clinical treatment 

strategies on the purpose of reducing patients mortality and infection 

rates, ultimately serving better clinical remission of AAV patients. 

In the previous prognostic analysis of AAV, few studies concerning on 

the survival and infection of the Oriental population. Firstly, higher 

BVAS score means severer condition of the AAV patients and some 

studies believed that it predicted the refractory and recurrence of MPA 

and GPA[16,17]. Which is confirmed in our study that patients with 

BVAS(≥15) were prone to infection and death. The refractory and 

recurrence of AAV result in mroe damage to organs and require a higher 

dose of immunosuppressants. However, BVAS score is not only designed 

for small-vessel vasculitis, but also includes other vasculitis such as 

Takayasu arteritis. Therefore, an improved grading system specifically 

designed for AAV based on BVAS may be more sensitive and accurate. 

Secondly, it was not surprising that increasing age was associated with 

growing probability of mortality. A South Korean cohort of the elderly 

prognosis study also defined age as a risk factor for prognosis[18]. The 

older is more likely to occur treatment complications and infection. 

Besides, Rennie L. Rhee’s study [19] finded that the baseline creatinine 

level was a basic predictor of ESRD or death in a cohort of 554 patients. 

Severe renal dysfunction was identified a predictor of mortality in patients 

with AAV in other similar studies as well[20]. Although in our study, 

creatinine was not an independent risk factor in the multivariate cox 

analysis of prognosis (p=0.054), it affected the survival in univariate 

analysis. To be notice, the level of creatinine at diagnose is part of the 

BVAS grading, which may explained why creatinine is not an 

independent predictor while BVAS is.  

Infection has always been a troublesome adverse events of AAV. The 

impact of infection on the outcome of other rheumatic disease and chronic 

kidney diseases has been identified in a number of studies. However, the 

researches paid attention to that of AAV are limited. Our study showed 

that infection in the early stage of AAV contributed to morality 

independently. Which may resulted from the increasing disease activity 

along with infection aggravates the injury of multiple organs. Meanwhile, 

the severe infection could get in the way of the promptly use of 

immunosuppressants. To further determine the susceptible population 

during induction therapy, werestricted analysis to thoseweren’t infected 

at diagnosis. Itshowed that patients with poor renal function and high 

disease activity wereat higher risk of infection during induction therapy, 

which was in accordance with the prognosis analysis. It is also worth 

noticing that MPO-ANCA+ patients were more susceptible toinfection 

than PR3-ANCA+ patients, which was in accordance of thefindings of the 

research of Jens Rathmann et al[21]. Moreover, use of SMZ was 

a protective factor against infection. Hence, SMZ should be taken into 

consideration for patients with high risk of infection during induction 

therapy .Previous studies have demonstrated that high cumulative doses 

of CTX increased the risk of infection[22]. Hower, in our study, we did 

not observe significant difference between CTX and RTX recipients.In 

our cohort, the one-year survival rate was 88%. In a study from 

Massachusetts General Hospital, the leading cause of death in AAV 

patients was cardiovascular disease and infection[23]. Other Western 

studies have reached similar conclusions[24-26]. Intersetingly, in our 

cohort, interestingly, cardiovascular disease was not so significant as it 

was in Western researches. There differences may owing to different 

races, which highlighted further researches on Asian populationsto 

explain this difference. 

Our study also has some limitations. Firstly, it is a single center study 

which may not be representative of all AAV patients, external validation 

is needed to confirm our findings. Secondly, detailed records of the dose 

of corticosteroids are not complete. Thus, the effect of the conticosteroids 

on prognosis and infection could not be analyzed. The are also some 

strengths in the study. Firstly, this study fills the gap in the Asian region 

of AAV patients of this kind of observation study. Then, by dividing the 

timespan into six months and later, it informs clinicians about different 

treatment priorities during induction therapy or maintenance therapy. 

During induction therapy, it is of great necessity to control infection while 

exerting potent immunosuppressants on patients to quickly contain the 

advancing of disease.    
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