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CLINICAL STUDY

Intermittent high-volume hemofiltration promotes remission in
steroid-resistant idiopathic nephrotic syndrome

Hua Xie1,2*, Ming Fang2*, Hongli Lin2, Ping Li2, Jilin Chen2, Yanling Sun2, and Zhe Kang2

1Graduate School of Dalian Medical University, Dalian, China and 2Division of Nephrology, the First Hospital of Dalian Medical University,

Dalian, China

Abstract

Inflammation is a key part in the etiology and progression of idiopathic nephrotic syndrome
(INS), we hypothesize that removing pro-inflammatory cytokines with intermittent high-volume
hemofiltration (IHVHF) could improve the outcome in INS patients. The purpose of the current
study is to examine whether IHVHF promotes remission in steroid-resistant INS. Fifty-one
steroid-resistant INS patients were followed up on an open-label basis with prospective
evaluations. Thirty-five patients received mycophenolate mofetil (SRD group) and 16 patients
received drugs and IHVHF due to volume overload despite of diuretics (SRDF group). The rate
of complete remission (CR) was analyzed. We also recruited 30 healthy individuals and 36
steroid-sensitive (SS) INS patients as controls to investigate the correlation of interleukin (IL)-8,
IL-10, IL-6 and IL-17 with INS activity. Compared with the patients in the SRD group, the 6-
month CR rate was higher (44% vs. 9%, p50.001) and time to first CR was significantly shorter
(7.3 ± 3.6 vs. 11.1 ± 5.3 months, p¼ 0.02) in the SRDF group. Serum IL-8 was highest in the SRDF
group and reduced by IHVHF clearance. Serum IL-8 was lower during remission than at onset or
recurrence of INS, whereas no significant difference was seen in the other cytokines. Receiver
operating characteristic curve analysis demonstrated that serum IL-8 predicted steroid
sensitivity with moderate accuracy (area under the curve¼ 0.79, 95% CI: 0.69–0.87). IHVHF
promotes remission in patients with steroid-resistant INS and it may be partly due to serum IL-8
clearance.
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Introduction

In patients with idiopathic nephrotic syndrome (INS), massive

proteinuria is an independent risk factor for progression to

end-stage renal disease.1 Glucocorticoids have been used as

first-line drugs for the treatment of INS for several decades.2

However, individual sensitivity to glucocorticoids differs, and

50–80% of adult patients are steroid resistant.3,4 The complete

remission (CR) rate of steroid-resistant nephrotic syndrome is

only 27.2–48.5%, despite combined treatment with immuno-

suppressants.5–7 We have used intermittent, high-volume,

hemofiltration (IHVHF) in INS patients who had steroid and

immunosuppressant resistance along with severe volume

overload and heart failure unresponsive to diuretics.

Interestingly, we found that IHVHF not only effectively

corrected volume overload, but also significantly reduced

proteinuria, even though their immunosuppressive medica-

tions were the same as those before IHVHF. Therefore, in this

prospective study, we have, for the first time, investigated

whether IHVHF reduces proteinuria and improves CR in INS

patients.

Although studies have found a beneficial effect of plasma

exchange and lipoprotein replacement on steroid resistance,8,9

the underlying mechanism remains unknown. Shalhoub first

hypothesized that certain circulating factors increase the

protein permeability of the glomerular filtration barrier and

researchers have further postulated that the major ‘‘circulat-

ing factors’’ responsible for steroid resistance are cytokines

derived from dysfunctional T cells.10–12 As IHVHF can clear

low-to-middle-molecular-weight components from the blood,

we speculated that the improvement in the prognosis of INS

patients was attributable to the clearance of cytokines

responsible for steroid resistance from the peripheral circu-

lation. Since T-helper (Th)2 cell dominance is associated with

steroid resistance in INS,13 we examined serum level of

representative pro-inflammatory cytokines, including inter-

leukin (IL)-8, and IL-6, as well as the anti-inflammatory

cytokine IL-10. Considering that IL-17 has also been

implicated in steroid resistance,14 IL-17 was also examined.

Therefore, in our study, we also measured the cytokines in

INS patients who received steroid treatment at disease onset,

remission and recurrence, in order to explore the correlation

of cytokines with IHVHF clearance and INS activity.
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Methods

Study participants

This single-center, prospective, open-label study involved all

patients with INS admitted to the Division of Nephrology, the

First Affiliated Hospital of Dalian Medical University since

January 2009. The inclusion criteria were (a) age, 18–70 years,

(b) treatment with glucocorticoids for 8 weeks, urine protein

�3.5 g/24 h and serum albumin 530 g/L, (c) no history

of hypertension or effective control of blood pressure to

�130/80 mm Hg, (d) treatment with ARBs or ACEIs for more

than 8 weeks, (e) serum creatinine, �200 mmol/L and (f)

routine renal biopsy. The exclusion criteria were (a) various

secondary nephrotic syndromes, and (b) body mass index,�18

or �25 kg/m2. In addition, we recruited healthy individuals as

healthy controls and steroid-sensitive INS patients as disease

controls. The age, gender and race of the controls were

matched with those of the SR patients. The study was approved

by the ethics committee of the First Affiliated Hospital of

Dalian Medical University at 2008. All subjects provided their

written informed consent and the study got registration in

Chinese Clinical Trial Registry (chiCTR-ONC-12002809).

Treatments

Patients aged 560 years received 500 mg/d methylpredniso-

lone intravenously for 3 d, followed by 40 mg/d oral

prednisone. Patients aged �60 years were administered

250 mg/d methylprednisolone intravenously for 3 d, followed

by 30 mg/d oral prednisone. After 8 weeks of this therapy,

the prednisone dose was tapered using 2.5 mg decrements

every 2 weeks until it reached 20 mg/d. If patients entered a

CR, the prednisone reduction was continued until the dose

reached 10 mg, and this dose was maintained for 8 weeks until

drug withdrawal. If CR was not achieved, the prednisone dose

was maintained at 20 mg for 8 weeks and then tapered until

drug withdrawal.

The patients were divided into the following groups

according to the further treatments administered after initial

8-week-long prednisone treatment. The SRD group included

patients who received 1.5 g/d mycophenolate mofetil (MMF)

q12h for 12 months. The SRDF group included 16 patients

who presented severe edema during treatment, heart failure in

6 cases and oliguria/ascites in 10 cases. Furosemide infusion

was applied after albumin administration and the daily dosage

of furosemide was 162 (125–207) mg. In 8 week, their body

weight increased 15.7 (10.2–18.4) kg and daily growth was

more than 2 kg. Plasma B-type natriuretic peptide (BNP)

detected by electrochemiluminescence was 2876 (1547–4214)

pg/mL. Therefore, these patients received glucocorticoid

combined MMF and IHVHF treatment. IHVHF was provided

using the following parameters: an Aquarius system (Baxter),

8 h sessions, 1.2 m2 polysulfone membrane filter, a fluid

displacement velocity of 4 l/h in the pre-dilution mode, a

blood flow rate of 200 mL/min and anti-coagulation with low-

molecular-weight heparin.

Outcome measures

CR was defined as urine protein �0.3 g/24 h, serum albumin

�35 g/L and normal serum creatinine. In patients who

achieved CR, recurrence was defined as a 30% increase in

the 24 h urine protein level that could not be relieved within 2

weeks (after eliminating fatigue and infection). For each

patient, the data at 8 week taking prednisone was set as

baseline. All patients were followed up once a month after the

treatments and once every 3 months after CR. At each follow-

up, serum creatinine was measured with an enzymatic assay

and renal function was reflected using estimated glomerular

filtration rate (eGFR), determined using the Modification of

Diet in Renal Disease equation modified for the Chinese

population.15 The laboratory indexes studied also included

serum albumin, 24 h urine protein, and blood lipid and

fibrinogen levels.

Enzyme-linked immunosorbent assays for cytokines

All patients underwent venous blood collection in the morning

within 1 week of onset, after CR and after the first recurrence.

Among patients who underwent IHVHF, pre- and post-

hemofiltration venous blood was collected at initiation, 2, 4,

6 and 8 h, and the ultrafiltrate was collected simultaneously for

sieving coefficient (SC) calculation: SC¼ 2� cytokine level

in ultrafiltrate/(cytokine level in pre-hemofilter blood + cyto-

kine level in post-hemofilter blood). Thus, cytokine clearance

(Cl) was calculated as follows: Cl¼SC� ultrafiltrate flow

rate.16 All blood samples were centrifuged at 2000 g for 10 min

within 2 h of collection, and sera were stored at �70 �C. The

cytokine levels in the collected sera and ultrafiltrate at each

time point were measured using enzyme-linked immunosorb-

ent assay (R&D System, Minneapolis, MN).

Statistical analysis

SPSS version 18.0 was used for statistical analyses (Chicago,

IL). The results were expressed as the mean and standard

deviation (SD) or median and range, according to the

normality of each variable, with a 5% significance level.

For normally distributed continuous variables, we used an

independent t-test or one-way analysis of variance (ANOVA).

For repeated-measures data, we used the repeated-measures

ANOVA. In the case of non-normally distributed data, the

Mann–Whitney U test was used for comparisons between two

groups, and the Kruskal–Wallis H test was used for compari-

sons between multiple groups. Categorical variables were

expressed as proportions and compared using the chi-square

test. Sensitivity and specificity were calculated, and the

accuracy of the prediction of the effects of steroid therapy was

assessed using ROC curves. The cumulative CR was analyzed

using Kaplan–Meier curves and the log-rank test. The level of

significance was set at p50.05.

Results

Study participants

This study included 121 INS patients, thirty partial remission

patients were excluded after initial 8 weeks of steroids.

Thirty-six patients were defined as the steroid-sensitive (SS)

group. All the SS patients achieved CR, but 14 of them

patients developed recurrence. Fifty-five patients were

defined as the steroid-resistant (SR) group and they received

further treatment. Among these patients, 39 were included in
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the steroid resistance and drugs (SRD) group. Of these, two

patients were excluded from the final analysis due to severe

infection, and two patients were lost to follow-up; the

remaining 35 patients completed follow-up. CR occurred in

23 of the 35 SRD-group patients, but seven of them developed

recurrence. Sixteen patients underwent IHVHF to form the

steroid resistance with drugs and IHVHF (SRDF) group, and

all of them completed follow-up. Of the 11 SRDF-group

patients who achieved CR, one patient developed recurrence

(Figure 1).

Baseline clinical characteristics

The baseline clinical data of the patients is shown in Table 1.

No difference was noticed in age and gender between the two

arms. Subjects in the SRDF group had higher serum

creatinine (p50.001) and lower eGFR (p50.001) at the

baseline. Urinary output in the SRDF group was lower than

in the SRD group (p50.001). Sever edema was apparent

in the SRDF group, and not in the SRD group. Plasma

BNP level in the SRDF group was higher than in the SRD

group (p50.001). The other laboratory indexes including

24 h-proteinuria and pathological types of the underlying

renal diseases did not differ significantly between the

two arms.

Outcome measures

The median follow-up duration in the SRD and SRDF groups

was 29 months (range, 19–31 months) and 27 months (range,

11–33 months), respectively. Severe edema was corrected by

IHVHF in all 16 cases of the SRDF group. The total duration

of IHVHF was 28 (24–40) h, and the total ultrafiltration

volume was 14.5 (12–20.8) kg. For the patients in the SRDF

group after IHVHF treatment, body weight declined by 16.4

(12.7–22.8) kg, urinary output increased to 1.8 (1.2–2.2) l/d,

and plasma BNP decreased to 156 (89–345) pg/mL. The

cumulative dosage of oral glucocorticoids was 1270 (1270–

1430) mg and 760 (760–1270) mg in the SRD and SRDF

groups, respectively (p¼ 0.032).

The log-rank test showed that at the 36-month follow-up,

the cumulative CR rate did not differ between the SRD and

SRDF groups (p¼ 0.35), but the curves had shifted to the left

in the SRDF group (Figure 2A). The time to first CR was

obviously shorter in the SRDF group than in the SRD group

(p¼ 0.021, Figure 2B). In addition, the CR rate at the

6-month follow-up was significantly higher in the SRDF

group than in the SRD group (p50.001, Figure 2C), but there

was no difference between the two groups after 12 months.

In the SRDF group, serum creatinine at the 1-month

follow-up after IHVHF decreased from a baseline of

106.2 ± 31.4 mmol/L to 77.1 ± 15.1 mmol/L (p50.001); simi-

larly, eGFR increased from a baseline of 64.7 ± 11.5 mL/min/

1.73m2 to 80.4 ± 12.2 mL/min/1.73m2 (p50.001). At subse-

quent follow-up visits, serum creatinine and eGFR were

maintained at normal levels in both the SRDF and SRD

groups (Figure 2D and E).

At the 6 - and 12-month follow-up examinations, the urine

protein level was lower (p50.001) and the serum albumin

level was higher (p50.001) in the SRDF group than in the

SRD group. However, no significant differences were

Figure 1. Flowchart of patient selection. INS,
idiopathic nephrotic syndrome; SS, steroid-
sensitive group; SR, steroid-resistant group;
SRD, steroid resistance with drugs group;
SRDF, steroid resistance with drugs and
hemofiltration group; GC, glucocorticoid;
MMF, mycophenolate mofetil; IHVHF,
intermittent, high-volume hemofiltration.
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observed at the 24 - and 36-month follow-up examinations

(Figure 2F and G). Specifically, the maximum reduction in

proteinuria in the SRDF-group patients who achieved CR

occurred at the 6-month follow-up (p¼ 0.004), whereas in the

SRD-group patients, this occurred at the 12-month follow-up

(p¼ 0.002; Figure 2H).

Effect of IHVHF on cytokine levels

Because IHVHF could clear cytokines, we further assessed

the effect of IHVHF on cytokine levels. After IHVHF

treatment, the serum IL-8 level significantly decreased from

287.4 ± 118.2 pg/mL to 221.5 ± 120.0 pg/mL (p50.001), and

the serum IL-6 level significantly decreased from

163.8 ± 100.4 pg/mL to 123.9 ± 85.89 pg/mL (p50.001).

The serum IL-10 level slightly increased from

157.5 ± 93.7 pg/mL to 186.0 ± 84.1 pg/mL (p¼ 0.04), while

the serum IL-17 level remained unchanged (p¼ 0.12;

Figure 3A). The peak IL-8 clearance was at 4 h of treatment,

and the peak IL-10 clearance was at 2 h. IL-6 and IL-17

clearance were stable throughout IHVHF (Table 2).

Serum IL-8 level as a predictor of disease activity and
steroid sensitivity

Prior to the initiation of therapy, the serum IL-8, IL-10 and IL-6

levels were higher in INS patients than in healthy participants.

However, only the serum IL-8 level was higher in the SRD and

SRDF groups than in the SS group, with the highest levels

being observed in the SRDF group. The serum IL-10 and IL-6

levels did not differ among the SS, SRD and SRDF groups, and

the serum IL-17 level was similar in all groups (Table 3).

We next investigated the correlation of cytokines with

recurrence of INS. We found that the serum IL-8 level was

lower during the remission period than at the time of disease

onset and recurrence (p50.001); however, the levels of the

other cytokines did not vary at these three time points

(Figure 4A).

The accuracy of serum IL-8 at onset in the prediction of

steroid sensitivity was assessed using receiver operating

characteristic (ROC) curve analysis (Figure 4B). The ROC

curve analysis of serum IL-8 at onset alone revealed an area

under the curve of 0.79 (95% CI: 0.69–0.87). As a predictor of

steroid sensitivity, serum IL-8 at onset achieved a sensitivity

of 91.7% and a specificity of 64.8% at an optimal cutoff value

of 164.98 pg/mL (Figure 4B).

Discussion

IHVHF, which can clear excess cytokines to reduce the

cascade effect of inflammatory molecules , has been effect-

ively used to treat severe infections such as sepsis,17,18 but

has not yet been reported to treat INS. In the present

study, IHVHF could rapidly and effectively improve renal

function. We also found that 44% of the patients in the

SRDF group and only 9% of the patients in the SRD group

had achieved CR at 6 months of follow-up. As the drugs

administered were the same in both groups, this finding

strongly suggested that IHVHF plays a direct role in

reducing proteinuria. Owing to the rapid reduction in urine

proteins in the SRDF group, the rate of the steroid reduction

was also faster, it can shorten the course of treatment and

avoid steroid-related side effects. Therefore, IHVHF enables

rapid steroid-resistant nephrotic syndrome remission and

the beneficial effects of IHVHF are not merely due to the

clearance of toxins and water, but also involves repair of the

glomerular pathological injury. Studies have showed

Table 1. Baseline clinical characteristics of the SRD- and SRDF-group patients.

SRD (n¼ 35) SRDF (n¼ 16) p for trend

Gender (M/F) 20/15 9/7 0.33
Age (years) 48.9 ± 16.6 55.3 ± 13.2 0.53
Proteinuria (g/24 h) 6.9 ± 4.7 7.9 ± 4.4 0.65
Serum albumin (g/l) 23.5 ± 3.6 21.6 ± 3.2 0.28
Serum creatinine (mmol/l) 67.8 ± 15.1 106.2 ± 31.4 50.001
eGFR (mL/min/1.73 m2) 80.69 ± 11.4 64.7 ± 11.5 50.001
Urinary output (l/d) 1.61 (1.23–2.04) 0.62 (0.31–0.82) 50.001
Edema Mild Severe
Hear failure/Ascites None Common
BNP (pg/Ml) 289 (106–1240) 2876 (1547–4214) 50.001
Fibrinogen (mg/dl) 4.5 ± 1.2 4.4 ± 0.9 0.33
Cholesterol (mmol/l) 342.9 ± 92.5 363.4 ± 91.9 0.69
Low-density lipoprotein (mmol/l) 187.9 ± 59.3 216.3 ± 50.9 0.31
High-density lipoprotein (mmol/l) 89.7 ± 27.4 104.8 ± 40.1 0.25
Triglycerides (mmol/l) 241.2 ± 111.3 217.1 ± 108.7 0.56
Pathological types

MCD 5 (14.3%) 3 (18.75%) 0.61
MN 20 (57.2%) 8 (50%) 0.25
FSGS 6 (17.1%) 3 (18.75%) 0.45
MPGN 4 (11.4%) 2 (12.5%) 0.15

Notes: Values are expressed as mean and standard deviation or medians and interquartile ranges or number
and percentage. p Values were calculated using an independent t-test in the case of the former and the
Mann–Whitney U test in the case of the two latter.

eGFR, estimated glomerular filtration rate (estimated using the Modification of Diet in Renal Disease
equation modified for the Chinese population); BNP, B-type natriuretic peptide; MCD, minimal change
disease; MN, membranous nephropathy; FSGS, focal segmental glomerulosclerosis; MPGN, mesangial-
proliferative glomerulonephritis.
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that blood purification therapy can improve the immune status

of patients with sepsis.19 This effect may be attributable to the

improvement in immune status after cytokine clearance. Our

study also indicated that IHVHF has a similar potential effect

on patients with glomerular disease associated with massive

proteinuria, though further experiments are needed to verify

this result.

IL-8 and IL-6, the proinflammatory factors

secreted by Th2 cells, exacerbate local renal and systemic

inflammation.20,21 IL-10, an anti-inflammatory factor

Figure 2. Renal function and proteinuria remission during follow-up in patients in the steroid resistance with drugs (SRD) and steroid resistance with
drugs and hemofiltration (SRDF) groups. (A) Cumulative complete remission. (B) Time to complete remission. (C) Complete remission at specific
time points. (D) Serum creatinine. (E) Estimated glomerular filtration rate (eGFR). (F) Serum albumin. (G) Levels of 24 h urine protein excretion.
(H) Proteinuria reduction in patients entering a complete remission. p Values are for SRD vs. SRDF, *p50.01.
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secreted by Th2 cells, can inhibit many chemokines like IL-8

that participate in inflammation and has a certain immune-

regulation effect. The present study found that the serum IL-8

and IL-6 levels dropped after IHVHF therapy, while the

serum IL-10 level slightly increased. The peak IL-10

clearance was earlier than the peak IL-8 clearance.

Numerous inflammatory factors may be produced during

the early phase of inflammatory reaction; however, an

immune paralysis may subsequently result because of an

increase in anti-inflammatory factors.22 High-volume hemo-

filtration promotes the recovery of immune homeostasis in

patients with sepsis and in animal models,23,24 via improve-

ment in T-cell function and recovery of Thl/Th2 balance.

Thus, although both pro- and anti-inflammatory factors were

initially cleared during IHVHF, Th2 cell function was

ultimately improved partly due to the later clearance of the

proinflammatory factor.

From the serum cytokine levels before and after ther-

apy, we deduced that IHVHF can partially influence the

improvement in steroid efficacy by clearing away serum IL-8,

IL-6 and IL-10. We therefore compared serum cytokine

levels between INS patients and healthy controls. The

results showed that IL-8, IL-6 and IL-10 levels signifi-

cantly differed between the groups; however, only the IL-8

level differed between the SRD and SRDF groups. Serum

IL-6 and IL-10 levels were not related to either steroid effect

or disease activity. IL-8 is also secreted by podocytes,25 and

can lead to proteinuria by influencing sulfide metabolism in

the glomerular basement membrane.26 Therefore, the higher

serum IL-8 levels in SRDF group might be due to the

aggravation of renal injury in these patients. Moreover, the

serum IL-8 level could reflect INS development and remis-

sion; further investigation demonstrated that it could predict

steroid sensitivity with moderate accuracy. This suggested

that although IHVHF produces less impact on the steroid

sensitivity although it can clear away IL-6 and IL-10.

Increased Th17 cell counts have been found in INS patients

with impaired renal function.27 However, serum IL-17, a

proinflammatory factor secreted by TH17 cells, ,did not differ

in our study.

Figure 3. Influence of intermittent, high-volume hemofiltration (IHVHF) on serum cytokine levels in the patients in the steroid resistance with drugs
and hemofiltration (SRDF) group. IL, interleukin.

Table 2. Cytokine clearance (Cl) with intermittent, high-volume hemofiltration (IHVHF).

Cl (mL/min) 2 h 4 h 6 h 8 h p for trend

IL-8 20.56 (17.58–22.88) 26.49 (22.35–29.25) 19.86 (15.39–22.10) 19.85 (14.79–22.35) 0.03
IL-10 18.41 (13.85–22.35) 10.80 (10.43–17.26) 9.14 (8.45–16.37) 9.58 (8.03–15.43) 0.04
IL-6 16.24 (11.89–19.38) 16.59 (12.49–19.56) 15.28 (10.33–18.42) 16.54 (12.03–19.31) 0.81
IL-17 8.63 (5.84–10.73) 9.00 (6.30–10.69) 8.92 (5.89–11.67) 8.33 (5.41–9.89) 0.79

Notes: Values are expressed as medians and interquartile ranges. p Values were calculated using the Kruskal–Wallis H test.
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There are two major limitations to this study. First,

intervention was adopted in accordance with the severity of

the patients’ condition, rather than in a random manner;

however, in the SRDF group, the baseline renal function was

worse than that in the SRD group, and it obviously improved

after IHVHF treatment. Therefore, IHVHF showed distinct

therapeutic value in intractable INS, this is, to our knowledge,

the first study to focus on the improvement of steroid

sensitivity by IHVHF. Second, because of the limited sample

size, we did not attempt to compare cytokine levels between

patients with different pathological types. Studies have

shown that the traditional histopathology of INS determines

the response to steroid treatment to a certain extent.

Podocytopathy, a spectrum of proteinuric glomerular diseases

results from podocyte abnormalities, has been presented as an

expanded concept for reassessment of the primary nephrotic

diseases in recent years.28,29 The pathological types in this

study have been involved in podocytopathies, and it may offer

a framework that integrates the morphology and pathogenesis

in the diagnosis of the podocytopathies to investigate the

possible underlying disorders.

In INS patients, IHVHF can correct volume overload that

is unresponsive to diuretics and improve steroid sensitivity

partly due to the serum clearance of the proinflammatory

factor IL-8. Therefore, IHVHF was an effective alternative for

patients with intractable INS.

Figure 4. Relationship of serum interleukin
(IL) levels with disease activity and sensi-
tivity to glucocorticoids in patients with
idiopathic nephrotic syndrome (INS). (A)
Serum cytokine levels and INS activity. (B)
Area under the receiver operating character-
istic curve (AUC) suggests that serum IL-8
level at INS onset is a predictor of sensitivity
to glucocorticoids.

Table 3. Serum cytokine levels in controls and patients with idiopathic nephrotic syndrome (INS) at disease onset.

Level (pg/mL) Control SS SRD SRDF p for trend

IL-8 50.08 (31.52–92.54) 97.45 (64.91-133.8) 178.3 (89.2–258.0) 297.16 (200.89–362.75) 50.001 *50.01
IL-10 61.8 (42.31–90.24) 105.8 (87.28–147.35) 90.19 (64.07–145.32) 155.5 (82.93–245.38) 0.03
IL-6 47.71 (32.15–121.4) 150.35 (82.93–245.38) 144.22 (98.33–239.42) 145.5 (83.75–235.41) 0.04
IL-17 30.12 (21.54–42.31) 31.05 (20.51- 55.32) 37.94 (15.89–54.67) 28.35 (16.49–35.76) 0.15

Notes: Values are expressed as medians and interquartile ranges. p Values were calculated using the Kruskal–Wallis H test.
*for SRD vs. SRDF.
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