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ABSTRACT
BACKGROUND: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease. In severe cases,
treatment with immunosuppressive agents, such as Intravenous Cyclophosphamide (IVCY), is required,
which may increase the risk of serious infections.
OBJECTIVE: To determine the incidence rate and associated factors of severe infection in SLE patients
receiving Intravenous Cyclophosphamide (IVCY).
METHODS: This study was a retrospective cohort study of SLE patients who received IVCY between
January 2015 and July 2023. Data were collected from medical records, including clinical characteristics,
dosing regimens, and infection outcomes. Descriptive statistics and Cox proportional hazards regression
were used to analyze factors associated with severe infections.
RESULTS: Among the 141 patients (mean age 29.9 years, 92.2% female), the rate of severe infection was
15.5 per 100 person-years, with a proportion of 25.5% and a mortality rate of 11.4%. Independent risk
factors for severe infections included reduced renal function (€GFR<60 ml/min/1.73m? (HR 4.07, p<0.01)
and concomitant administration of Pulse Methylprednisolone (HR 2.68, p<0.01).
CONCLUSIONS: SLE patients receiving Intravenous cyclophosphamide are at increased risk of severe
infection, particularly those with impaired renal function or those receiving Pulse Methylprednisolone. Risk
stratification and appropriate preventive strategies may help reduce infectious complications in this population.
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Table 1 Baseline Characteristics of Patients with SLE Receiving Intravenous Cyclophosphamide

Serious Non-serious
Total
Characteristics infection infection p-value
(n=141)
(n=36) (n=105)

Age (years), mean+SD 29.9+10.9 33.3+13.2 28.749.8 0.03%
Female, n (%) 130 (92.2) 33 (91.7) 97 (92.4) 0.89
Comorbidity, n (%) 28 (19.9) 8 (22.2) 20 (19.1) 0.68

Diabetes mellitus 1(0.7) 0 1(0.9) 0.56

Chronic kidney disease 3(2.1) 1(2.8) 2(1.9) 0.75
History of in-hospital IVCY, n (%) 57 (40.4) 28 (77.8) 29 (27.6) <0.01°
Indication for IVCY, n (%)

Lupus Nephritis 131 (92.9) 35(97.2) 96 (91.4) 0.24
Medication

HD-CYC', n (%) 81 (57.5) 16 (44.4) 44.4 (61.9) 0.67

IVCY dose (g), meantSD 3.7 (2.2) 1.9 (1.7) 4.3 (1.9) <0.01°

IVCY dose adjusted to eGFR? n (%) 25 (64.1) 13 (72.2) 12 (57.1) 0.96

Total IVCY 23 g, n(%) 70 (49.7) 7 (19.4) 63 (60) <0.01°

IV Methylprednisolone*, n (%) 56 (39.7) 19 (52.8) 37 (35.2) 0.06

Dose Methylprednisolone (g), 0(0, 2) 1(0, 3) 0(0, 2) 0.31

median (IQR)

Total oral steroid** dose (mg of PED), 3308 (1988) 2264 (1797) 3666 (1930) <0.01°
mean+SD

Prednisolone >15mg/day (PED), n (%) 126 (89.3) 32 (88.9) 94 (89.5) 1.00

Prednisolone =60mg/day (PED), n (%) 20 (14.2) 18 (50) 2(1.9) <0.01°
Laboratory

White blood cell (*10%L), median (IQR) 9.2 (5.6, 11.5) 10.5 (6.6, 11.1) 8.7 (5.3, 11.5) 0.65

Absolute neutrophil count (*103/L), median 6.7 (4.5, 9.4) 7.8 (5.2, 9.6) 6.5 (4.3, 9.0) 0.27
(IQR)

Absolute lymphocyte count (*10%L), 1.3 (0.8, 1.9) 1.0 (0.6, 1.7) 1.4 (0.9, 2.0) 0.01
median (IQR)

eGFR (ml/min/1.73 m?), mean+SD 79.9 (42.9) 57.1 (40.7) 88.3 (40.7) <0.01°

eGFR <60 ml/min/1.73 m?, n (%) 48 (34) 22 (61.1) 26 (24.8) <0.01°

Serum albumin (mg/dl), mean+SD 2.8 (0.6) 2.7 (0.6) 2.9 (0.6) 0.25
Death***, n (%) 16 (11.4) 16 (44.5) 0 <0.01°

dIndependent t-test; °Fisher's exact test; Abbreviation: SLE=Systemic Lupus Erythematous; IVCY=Intravenous

Cyclophosphamide; IV=intravenous; PED=prednisolone equivalent dose; *Methylprednisolone include pulse intravenous;

**steroids include methylprednisolone, dexamethasone, prednisolone; ***Death, events within 12 weeks after last doses

of IVCY; 'HD-CYC (high dose regimen of Intravenous Cyclophosphamide), received >0.5-1 g/m? Cyclophosphamide
(CYC) per dose every month. 2IVCY dose adjusted for eGFR <60 mL/min/1.73 m? (NIH regimen; KDIGO 20-30%

reduction)
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Table 2 Characteristics of SLE Patients with Serious Infections After IVCY

Characteristics Total (n=36)
Onset of serious infection after IVCY (weeks), median (IQR) 2(1,2)
Length of stay (days), median (IQR) 14 (6, 29)
Sites of infection, n (%)
Respiratory system 21 (58.3)
Gastrointestinal tract 8 (22.2)
Urinary tract 14 (38.9)
Skin and soft tissue 4 (11.1)
Blood 18 (50)
Central nervous system 3(8.3)
More than one-site infections 19 (52.8)
Pathogens, n (%)
Escherichia coli 10 (27.8)
Klebsiella spp. 9 (25)
Moraxella spp. 1(2.8)
Pseudomonas spp. 4 (11.1)
Salmonella spp. 5 (13.9)
Acinetobacter baumannii 8 (22.2)
Streptococcus spp. 2 (5.6)
Staphylococcus spp. 1(2.8)
Enterococcus spp. 3 (8.3)
Herpesvirus 3(8.3)
Candida spp. 7 (19.4)
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Table 2 Characteristics of SLE Patients with Serious Infections After IVCY (continue)

Characteristics Total (n=36)
Strongyloides spp. 1(2.8)
Cryptococcus spp. 1(2.8)
More than one organisms 13 (36.1)

Abbreviation: IVCY=Intravenous Cyclophosphamide; SLE=Systemic Lupus Erythematous
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Table 3 Factors Associated with Serious Infections in SLE Patients Receiving IVCY

Factor Multivariable”
HR' 95% ClI p-value
Age >50 years 1.85 0.60 - 5.62 0.20
eGFR <60 ml/min/1.73m’ 4.07 1.95-8.48 <0.01
Pulse IV Methylprednisolone used 2.68 1.35-5.30 <0.01
Prednisolone* 215 mg/day 0.95 0.30-2.95 0.92

** Multivariable analysis with Cox proportional hazards regression model; 'HR, an adjusted hazard ratio;
Abbreviation: Cl=confidence interval; SLE=Systemic Lupus Erythematous; IVCY=Intravenous Cyclophospha-
mide; IV=intravenous; *Prednisolone include steroid with prednisolone equivalent dose (PED). All patients have
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