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Abstract

Background and objectives: A serological biomarker, polymeric IgA immune complex (Poly-IgA), was previously
introduced for IgA nephropathy (IgAN). In this preliminary study, circulating Poly-IgA was investigated for patients after
kidney transplantation, and a case study with provisional data suggests that Poly-IgA may serve as a potential biomarker
for recurrence risk of IgAN after kidney transplantation.

Methods: Poly-IgA was tested using plasma samples from a cohort of kidney transplant recipients (KT) and healthy
controls (HC). Descriptive statistics of Poly-IgA results were analyzed. Summary statistics were compared between KT
and HC. In a rare case, an IgAN patient with 2-year transplantation was tested to have very high Poly-IgA concentration
and was then confirmed to be a recurrent [gAN via biopsy. Time course analysis of Poly-IgA and traditional clinical metrics
was performed for the period from two months before the biopsy to about 6 months after diagnosis of the recurrence and
telitacicept treatment.

Results: On average, Poly-IgA levels in kidney transplant recipients were lower than those in healthy controls. Poly-IgA
levels did not differ significantly between post-transplant IgAN and non-IgAN patients, and Poly-IgA was independent of
age and time since transplantation. The case study demonstrated that Poly-IgA may be an easy-to-measure, reliable, and
leading indicator for assessing recurrence risk of post-transplant [IgAN and monitoring disease activity.

Conclusions: Poly-IgA levels are generally lower in kidney transplant recipients than in healthy controls, with no
significant difference between IgAN and non-IgAN patients, and are independent of age and post-transplant follow-up
time. A preliminary case study supports the hypothesis that Poly-IgA may be a leading indicator of recurrence risk in post-
transplant IgAN patients. Larger prospective studies are needed to validate this hypothesis.

Abbreviations ESKD: End stage kidney disease; IgA: Immunoglobulin A; Poly-IgA: Poly- meric IgA immune complex;
IgAN: IgA nephropathy; Gd-IgAl: Galactose-deficient IgA1l; KT: Kidney transplantation group; HC: Healthy control
group; CI: confidence interval.

Keywords: iga nephropathy; iga immune-complex; recurrence risk after kidney transplanta- tion; cd89; poly-iga

1.Introduction

Immunoglobulin A (IgA) nephropathy (IgAN) is a common kidney  Nevertheless, the 10-year incidence of allograft failure due to recurrent
disease worldwide, accounting for approximately 40% of all biopsy-  IgAN exceeds 10%, and current recurrence diagnosis relies on hematuria,

diagnosed kidney diseases in China [1]. proteinuria, and biopsy findings that are inconsistent and delayed [2, 3].

Up to 40% of patients with IgAN develop end-stage kidney disease ~ Accurate and timely diagnosis of post-transplant recurrence remains an
(ESKD) during their lifetime, requiring either kidney transplantation or ~ unmet clinical need, and serological biomarkers for post-transplant

dialysis; kidney transplantation remains the optimal treatment for ESKD.  recurrence risk are highly desirable.
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Based on the widely accepted multi-hit theory [4], galactose-deficient
IgAl (Gd-IgAl), IgG anti-Gd-IgA1 antibodies, and soluble CD89 have
been investigated as recurrence biomarkers [5, 6, 7, 8]. Recently,
circulating polymeric IgA immune complex (Poly-IgA) has been
proposed as a broader biomarker for IgAN, and an assay using
recombinant CD89 has been developed [9, 10]. Furthermore, Poly-IgA
shows superior sensitivity for monitoring treatment responses to
telitacicept [11] or targeted-release budesonide [12] in IgAN. This study
hypothesizes that Poly-IgA may act as a leading indicator of IgAN
recurrence risk after kidney transplantation, supported by a case study.

2 Materials and Methods

Sample Enrollment and Testing Twenty-nine kidney transplant
recipients (KT group) at Xuanwu Hospital were enrolled with written
informed consent for Poly-IgA testing; 11 had biopsy-proven IgAN
before transplantation. Twenty-eight age-matched healthy volunteers
were enrolled as healthy controls (HC). Biopsy pathology reports and
routine clinical data were col- lected. The study was approved by the local
ethics committee (approval number: KS2023244). Blood samples (25
mL) were collected in EDTA tubes, packed on ice, and shipped to the
R&D laboratory of Shenzhen Luwei Biotechnology Co., Ltd. where Poly-
IgA was measured using the IgA Nephropathy ImmunoActivity Test Kit

Copyrights@ Aibing Rao,Jingjin Liang et al.

(https://en.biomanifold.com/product-1/IgAN/). The ELISA kit uses
recombinant CD89 as the capture molecule to quantify Poly-IgA in serum
or plasma.

Data Analysis Descriptive statistics were calculated for Poly-IgA and
clinical markers. The Grubbs test was used for outlier detection, the
Shapiro—Wilk test for normality, and the Hartley (F-max) test and t-test
to evaluate differences by disease type, age group, and post-transplant
duration. Summary statistics were compared between KT and HC groups.
One outlier with extremely high Poly-IgA was identified; the patient was
diagnosed with recurrent IgAN by biopsy 2 weeks later. Monthly follow-
up data from 2 months before outlier detection to 6 months after
recurrence diagnosis were assembled and analyzed. Time-course changes
in Poly-IgA and conventional clinical markers were compared. All
statistical analyses and plotting were performed using in-house R scripts.

3 Results

Descriptive Statistics Of the 29 KT patients analyzed, 11 (38%) had pre-
transplant IgAN and 18 had non-IgAN kidney disease; only 3 were
female. Mean age was 42 years (range: 30—67 years). Mean post-
transplant follow-up (3 missing values) was 2.67 years (median: 2.5
years; range: 0.5-6 years). The summary statistics of Poly-IgA are show
in Table 1.

(ELISA) manufactured by the company
Group Size Mean |(Median Range
KT group (all patients) 29 4425 41.95 15.99-108.75
HC group 28 52.66 52.90 27.71-79.34
KT-IgAN subgroup 11 48.48 46.33 21.45-108.75
KT-non-IgAN subgroup 18 41.27 41.68 15.99-75.43

Table 1: Summary of Poly-IgA levels (U/mL) in study groups

Analysis of Poly-IgA and identification of a recurrent IgAN case
Grubbs test identified the maximum value (108.75 U/mL) as an outlier (G
=3.2075, U =0.6194, p = 0.0053). After removing the outlier, Shapiro—
Wilk test confirmed normality (W = 0.9689, p = 0.5514 > 0.05). Patients
were stratified by age (< 40 vs. > 40 years) and post-transplant duration
(< 3 vs. > 3 years). Hartley tests showed homogeneous variance across
disease, age, and duration subgroups (F-max < critical value). T-tests
revealed no significant differences in Poly-IgA levels between any
subgroups (p > 0.05 for all; Figure 1). After excluding the outlier, the KT
group had significantly lower Poly-IgA than the HC group (p =0.0108 <
0.05), with a ~20% median reduction.

Analysis of the Recurrent IgAN Case The outlier (108.75 U/mL) was
measured on July 25, 2025, in a male patient 2 years post-transplant with
biopsy-proven pre-transplant IgAN and ESKD. On May 26, 2025, the
patient tested positive for John Cunningham (JC) virus (viral load~1 %
109 copies/mL; < 1000 copies/mL = negative). On July 25, 2025:
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e  Urinered blood cell (RBC) count=51/puL (above normal range:
0-25/uL)

e Poly-IgA = 108.75 U/mL (well above the kit cutoff of 75.6
U/mL)

e  ¢GFR =59 mL/min/1.73m? (declined from 65 mL/min/1.73m?
1 month prior; below the normal threshold of 60

mL/min/1.73m?)

Biopsy on August 8, 2025, confirmed recurrent [IgAN. Immunostaining
showed strong mesangial IgA (+++) and C3 (+++) deposition (Figure 3),
with IgM (+) and Clq (-). IHC staining showed scattered CD3+ T
lymphocytes in the renal interstitium (Figure 4), with minimal
CD4+/CD8+/CD20+/CD38+ cells; EBV and CMV were negative,
excluding acute infection, lupus, and lymphoma. HLA testing was
negative, ruling out acute rejection despite maintenance tacrolimus. After
diagnosis, the patient received telitacicept 80 mg weekly for 3 months,
then every 2 weeks starting November 2025.Time-course analysis (Figure
2):
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Figure 1: Box plots of Poly-IgA concentrations by pre-transplant disease type (IZAN vs. non-IgAN), age group (< 40 vs. > 40 years), and post-
transplant duration (< 3 vs. > 3 years). T-tests show p > 0.05 for all comparisons; Poly-IgA distribution is unaffected by disease type, age, or post-
transplant time (n.s. = not significant).
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Figure 2: Time courses of Poly-IgA and other clinical metrics for a recurrent IgAN patient after 2 years of kidney transplantation (Arrows: Poly-IgA
outlier test date and biopsy date; Magnification bars: left or right y-axis markers). A. JC virus load (left; < 1000 = negative) and red blood cell counts
(right; normal: 0 - 25 #/pL). B. Poly-IgA (left; normal: 15.63 - 75.60 U/mL) and eGFR (right; normal: > 60 mL/min/1.73m2 ). C. Albumin (left; normal:
35 - 55 mg/mL) and creatinine (right; normal range: 18 - 104 umol/L). D. Uric acid (left; normal: 155- 428 pmol/L) and Urea (right; normal range: 1.7
- 8.3 mmol/L).
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Figure 3: IgA and C3 immunostaining of renal biopsy tissue from the recurrent [gAN patient. Left: IgA shows punctate mesangial deposition; right:
strong C3 staining. Pathology report: IgA (+++), C3 (+++), IgM (+), Clq (-) (IgM/C1q images not shown).

Figure 4: IHC stains of CD3. CD3+ (brown) T-lymphocytes scattered in the renal interstitium.)

e  Plot A: Urine RBC rose before biopsy and declined slowly after
telitacicept; JC viral load trended upward.

e  Plot B: Poly-IgA decreased rapidly after treatment, normalized
within ~1 month, and fell by 72% at 4 months; eGFR stabilized
above 60 mL/min/1.73m?,

e Plot C: Albumin remained normal; creatinine was mildly
elevated (111-123 pmol/L; nor- mal: 18-104 pmol/L).

e  Plot D: Uric acid was normal; urea was occasionally elevated.

Poly-IgA peaked on July 25, 2 weeks before urine RBC peaked (August
8). Both markers nor- malized by August 22 (2 weeks post-telitacicept),
indicating treatment response. Other markers (albumin, creatinine, urea,
uric acid) showed no meaningful changes, and eGFR did not im- prove or
deteriorate markedly. This case supports Poly-IgA as a reliable early
indicator of post-transplant [gAN recurrence.

Validation of Poly-IgA Cutoff for Post-transplant IgAN Recurrence
Risk Cutoff values were defined as the 95th percentile with 90%
confidence interval (CI):

e KT group: 95th percentile
86.83)

e  HC group: 95th percentile = 75.16 U/mL (90% CI: 72.34—
79.69)

The kit’s diagnostic cutoff (75.60 U/mL) differs by < 2% from both 95th
percentiles, supporting its use as a threshold for IgA immune pathway
activation in kidney transplant recipients. The index case (108.75 U/mL)

74.63 U/mL (90% CI: 53.84-
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was well above this cutoff, clearly indicating immune activation and
recurrence risk.

Limitations: Sample sizes were small due to limited patient availability.
Larger clinical studies are needed to validate these findings and confirm
Poly-IgA as a biomarker for post-transplant IgAN recurrence risk.

Data availability: Data are available upon reasonable request.
4 Discussion

Since IgAN pathogenesis is not fully elucidated, the mechanisms of post-
transplant IgAN recurrence are also unclear. Biopsy remains the gold
standard for recurrence diagnosis, but 18% of biopsy-proven recurrences
are asymptomatic [13]. Serological biomarkers for post-transplant [gAN
recurrence are therefore an unmet clinical need. IgAN patients have
higher transplantation rates than other ESKD patients, and IgAN is the
leading cause of allograft failure due to recurrence. Recurrence risk
factors include: firstly, the recipient with higher initial IgA level, young
age at transplant, rapid progression to ESKD, and higher proteinuria level,
secondly, the living donor, the donor with zero HLA mismatched, and
specific HLA types; lastly, the duration post-transplant and whether
consistently use of Immunosuppression [2]. Previous studies iden- tified
young age at diagnosis, rapid progression to ESKD, and glomerular
cellular crescents as strong recurrence predictors [14, 15]. Early post-
transplant serum IgA may predict recurrence [16]. Based on the multi-hit
theory, Gd-IgA1, anti-Gd-IgA1 IgG, and soluble CD89 complexes have
been widely studied; high pre-transplant Gd-IgA1 and IgA-IgG, and low
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soluble CD89-IgA, correlate with recurrence [6, 7, 8]. Biopsy C4d
staining is strongly linked to graft loss in re- current IgAN [17], and intra-
renal complement transcripts are upregulated in failing allografts [18].
Pre-transplant TNFSF13 levels predict recurrence in living-donor
transplant recipients [19]. Unlike Gd-IgA1, Poly-IgA includes Gd-IgA1l-
IgG complexes and other IgA complex subtypes, covering Gd-IgAl-
negative IgAN patients. Renal biopsy shows diverse deposited Poly-IgA
com- plexes (IgA1/IgA2 [20], IgA-IgG, IgA-IgM, IgA-C3, etc.). CD89-
captured Poly-IgA is enriched in IgA-AMBP, IgA-TGFBI, and IgA-TF
complexes associated with IgAN [10]. If validated, Poly-IgA may be
more sensitive than Gd-IgAl for post-transplant recurrence. Large
prospective trials are required to confirm this hypothesis.

5 Conclusions

Poly-IgA levels do not differ between post-transplant IgAN and non-
IgAN patients and are stable across age and post-transplant follow-up
duration. Although median Poly-IgA is ~20% lower in transplant
recipients than in healthy controls (statistically significant), the 95th
percentiles are comparable between groups, supporting the kit cutoff of
75.60 U/mL for transplant recipients. Elevated Poly-IgA above this cutoff
may signal impending recurrence. This case study supports the hypothesis
that Poly-IgA is a leading serological biomarker for recurrence risk in
post-transplant IgAN patients. It also shows potential for monitoring
disease activity, treatment response, and therapeutic adjustments. Larger
prospective clinical trials are needed to confirm these findings.

6 Declaration

Conflict of Interest: Aibing Rao is a co-founder of Shenzhen Luwei
Biotechnology Co., Ltd., Shenzhen, China. All other authors declare no
conflicts of interest.

Ethics Approval This study was approved by the Ethics Committee of
Xuanwu Hospital (approval number: KS2023244).

References

1.  Barbour SJ. (2024). The epidemiology of IgA nephropathy: east
versus west. Nephrology; 29(Suppl. 2):65-67.

2. Han HS, Lubetzky ML, Anandasivam NS, et al. (2023).
Recurrent immunoglobulin A nephropathy after kidney
transplant - an updated review. Transplantology, 4, 161-177.

3. Jrager C, Stampf S, Molyneux K, et al. (2022). Recurrence of
IgA nephropathy after kidney transplantation: experience from
the Swiss transplant cohort study. BMC Nephrol.; 23(1):178.

4. Habas E, Ali E, Farfar K, et al. (2022). IgA nephropathy
pathogenesis and therapy: review & updates. Medicine;
101:48(e31219).

5. Kawabe M, Yamamoto I. (2023). Current status and
perspectives on recurrent IgA nephropathy after kidney
transplantation. Nephron; 147(suppl 1):9—13.

6. Park WY, Kim Y, Paek JH, et al. (2021). Clinical significance
of serum galactose-deficient immunoglobulin A1 for detection
of recurrent immunoglobulin A nephropathy in kidney trans-
plant recipients. Kidney Res Clin Pract; 40(2):317-324.

Auctores Publishing — Volume 23(5)-624 www.auctoresonline.org
ISSN: 2690-1919

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Copyrights@ Aibing Rao,Jingjin Liang et al.

Kawabe M, Yamamoto I, Yamakawa T, et al. Association
between galactose-deficient IgA1 derived from the tonsils and
recurrence of IgA nephropathy in patients who underwent
kidney transplantation. Front. Immunol. 11:2068.

Berthelot L, Robert T, Vuiblet V, et al. (2015). Recurrent IgA
nephropathy is predicted by altered glycosylated IgA,
autoantibodies and soluble CD89 complexes. Kidney Int.;
88(4):815-822.

Xie X, Liu P, Gao L, et al. (2021). Renal deposition and
clearance of recombinant poly-IgA complexes in a model of
IgA nephropathy. J Pathol.; 254(2):159-172.

Zhang X, Lv J, Liu P, et al. (2021). Poly-IgA Complexes and
disease severity in IgA nephropathy. Clin J] Am Soc Nephrol.
16(11):1652-1664.

Zan J, Liu L, Li G, et al. (2024). Effect of telitacicept on
circulating Gd-IgA1 and IgA-containing immune complexes in
IgA nephropathy. Kidney Int Rep. 9, 1067-1071.

Chen Q, Chen P, He R, et al. (2025). Predictive Value of Gd-
IgAl, Poly-IgA in the treatment of IgA nephropathy with
targeted release formulation-budesonide. Clinical Kidney
Journal, sfaf203,

Odum J, Peh CA, Clarkson AR, et al. (1994). Recurrent
mesangial IgA nephritis following renal transplantation.
Nephrol. Dial. Transplant., 9, 309-312.

Avasare RS, Rosenstiel PE, Zaky ZS, et al. (2017). Predicting
post-transplant recurrence of IgA nephropathy: the importance
of crescents. Am J Nephrol.;45(2):99-106.

Napoletano A, Provenzano M, Maritati F, et al. (2025). Risk
factors for IgA nephropathy recur- rence and impact on graft
survival in a cohort of kidney transplanted patients. Ren
Fail.;47(1):2472041

Garnier AS, Duveau A, Demiselle J, et al. (2018). Early post-
transplant serum IgA level is associated with IgA nephropathy
recurrence after kidney transplantation. PLoS
One.;13(4):e0196101.

Alkaff FF, Uffing A, Tiller G, et al. (2024). C4d, rather than
C3d and C5b-9, is associated with graft loss in recurrent IgA
deposition  after  kidney  transplantation. Am ]
Nephrol.;55(6):690- 699.

Cernoch M, Hruba P, Kollar M, et al. (2018). Intrarenal
complement system transcripts in chronic antibody-mediated
rejection and recurrent IgA nephropathy in kidney
transplantation. Front Immunol.;9:2310.

Jo HA, Han SS, Lee S, et al. (2019). The association of tumor
necrosis factor superfamily 13 with recurrence of
immunoglobulin A nephropathy in living related kidney
transplantation. BMC Nephrol.;20(1):33.

Coppo R, Basolo B, Piccoli G, et al. (1984). IgA1l and IgA2
immune complexes in primary IgA nephropathy and Henoch-
Sch”onlein nephritis. Clin Exp Immunol; 57(3):583-590.
Novak L, Hall SD, Cutter G, et al. (2025). Kidney injury and
colocalization of comple- ment C3, IgA, and IgG in glomerular
immune-complex deposits of patients with IgA nephropathy or
IgA vasculitis with nephritis. Kidney Int.; 108(6):1158-1169.

Page 5 of 6


https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=13205358&asa=N&AN=179962865&h=gUZfRLL7JwZOovZZ57rrSJNuc6nCQo5RM%2B3Zp7QEYbzuNLs9O8%2BiZHMTu3e3LlfNXiZwfGBz6ZPvmRUkI4igMA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=13205358&asa=N&AN=179962865&h=gUZfRLL7JwZOovZZ57rrSJNuc6nCQo5RM%2B3Zp7QEYbzuNLs9O8%2BiZHMTu3e3LlfNXiZwfGBz6ZPvmRUkI4igMA%3D%3D&crl=c
https://www.mdpi.com/2673-3943/4/3/16
https://www.mdpi.com/2673-3943/4/3/16
https://www.mdpi.com/2673-3943/4/3/16
https://link.springer.com/article/10.1186/s12882-022-02802-x
https://link.springer.com/article/10.1186/s12882-022-02802-x
https://link.springer.com/article/10.1186/s12882-022-02802-x
https://journals.lww.com/md-journal/fulltext/2022/12020/IgA_nephropathy_pathogenesis_and_therapy__Review__.60.aspx?context=LatestArticles
https://journals.lww.com/md-journal/fulltext/2022/12020/IgA_nephropathy_pathogenesis_and_therapy__Review__.60.aspx?context=LatestArticles
https://journals.lww.com/md-journal/fulltext/2022/12020/IgA_nephropathy_pathogenesis_and_therapy__Review__.60.aspx?context=LatestArticles
https://karger.com/nef/article/147/Suppl.%201/9/836744
https://karger.com/nef/article/147/Suppl.%201/9/836744
https://karger.com/nef/article/147/Suppl.%201/9/836744
https://pmc.ncbi.nlm.nih.gov/articles/PMC8237123/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8237123/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8237123/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8237123/
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2020.02068/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2020.02068/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2020.02068/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2020.02068/full
https://www.sciencedirect.com/science/article/pii/S2157171615322437
https://www.sciencedirect.com/science/article/pii/S2157171615322437
https://www.sciencedirect.com/science/article/pii/S2157171615322437
https://www.sciencedirect.com/science/article/pii/S2157171615322437
https://pathsocjournals.onlinelibrary.wiley.com/doi/abs/10.1002/path.5658
https://pathsocjournals.onlinelibrary.wiley.com/doi/abs/10.1002/path.5658
https://pathsocjournals.onlinelibrary.wiley.com/doi/abs/10.1002/path.5658
https://journals.lww.com/cjasn/fulltext/2021/11000/poly_iga_complexes_and_disease_severity_in_iga.8.aspx
https://journals.lww.com/cjasn/fulltext/2021/11000/poly_iga_complexes_and_disease_severity_in_iga.8.aspx
https://journals.lww.com/cjasn/fulltext/2021/11000/poly_iga_complexes_and_disease_severity_in_iga.8.aspx
https://www.sciencedirect.com/science/article/pii/S2468024924000032
https://www.sciencedirect.com/science/article/pii/S2468024924000032
https://www.sciencedirect.com/science/article/pii/S2468024924000032
https://academic.oup.com/ckj/article-abstract/18/7/sfaf203/8180387
https://academic.oup.com/ckj/article-abstract/18/7/sfaf203/8180387
https://academic.oup.com/ckj/article-abstract/18/7/sfaf203/8180387
https://academic.oup.com/ckj/article-abstract/18/7/sfaf203/8180387
https://academic.oup.com/ndt/article-abstract/9/3/309/1858770
https://academic.oup.com/ndt/article-abstract/9/3/309/1858770
https://academic.oup.com/ndt/article-abstract/9/3/309/1858770
https://karger.com/ajn/article-abstract/45/2/99/326570
https://karger.com/ajn/article-abstract/45/2/99/326570
https://karger.com/ajn/article-abstract/45/2/99/326570
https://www.tandfonline.com/doi/abs/10.1080/0886022X.2025.2472041
https://www.tandfonline.com/doi/abs/10.1080/0886022X.2025.2472041
https://www.tandfonline.com/doi/abs/10.1080/0886022X.2025.2472041
https://www.tandfonline.com/doi/abs/10.1080/0886022X.2025.2472041
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196101
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196101
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196101
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0196101
https://karger.com/ajn/article/55/6/690/912031
https://karger.com/ajn/article/55/6/690/912031
https://karger.com/ajn/article/55/6/690/912031
https://karger.com/ajn/article/55/6/690/912031
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2018.02310/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2018.02310/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2018.02310/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2018.02310/full
https://link.springer.com/article/10.1186/s12882-019-1222-4
https://link.springer.com/article/10.1186/s12882-019-1222-4
https://link.springer.com/article/10.1186/s12882-019-1222-4
https://link.springer.com/article/10.1186/s12882-019-1222-4
https://pmc.ncbi.nlm.nih.gov/articles/PMC1536277/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1536277/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1536277/
https://www.sciencedirect.com/science/article/pii/S0085253825007495
https://www.sciencedirect.com/science/article/pii/S0085253825007495
https://www.sciencedirect.com/science/article/pii/S0085253825007495
https://www.sciencedirect.com/science/article/pii/S0085253825007495

J. Clinical Research and Reports Copyrights@ Aibing Rao,Jingjin Liang et al.

Ready to submit your research? Choose Auctores and benefit from:

This work is licensed under Creative . ) o
7 Commons Attribution 4.0 License fast; convenient online submission
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights
unique DOI for all articles
immediate; unrestricted online access

To Submit Your Article Click Here: [IauiigENUROg113

YV V VYV VY

DOI:10.31579/2690-1919/624

At Auctores; research is always in progress.

Learn more https://www.auctoresonline.org/journals/journal-of-clinical-
research-and-reports

Auctores Publishing — Volume 23(5)-624 www.auctoresonline.org
ISSN: 2690-1919 Page 6 of 6


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=72
https://www.auctoresonline.org/journals/journal-of-clinical-research-and-reports
https://www.auctoresonline.org/journals/journal-of-clinical-research-and-reports

