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Guideline Summary E[‘] E g 'l‘i

This guideline provides evidence-based and expert guidance for the screening, treatment, and management
of lupus nephritis (LN) in both adults and children.

Empou

The goals of LN treatment are to preserve kidney function and reduce morbidity and mortality of chronic
kidney disease while minimizing medication-related toxicities. People with LN should receive collaborative
care from rheumatology and nephrology specialists whenever possible. Shared decision-making between
clinicians and patients is essential, as it respects patient values and preferences, leading to better adherence
and outcomes. Healthcare disparities impact outcomes in people with LN; implementation of treatment
recommendations is aimed to alleviate health disparities. We present 28 graded recommendations (7 strong,
21 conditional) and 13 ungraded, consensus-based good practice statements (GPS).
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2024 American College of Rh logy (ACR) Guideline for the S ing, Treatment, and
Management of Lupus Nephritis

Guideline Summary

This guideline provides evidence-based and expert guidance for the screening, treatment, and management
of lupus nephritis (LN) in both adults and children.

The goals of LN treatment are to preserve kidney function and reduce morbidity and mortality of chronic
kidney disease while minimizing medication-related toxicities. People with LN should receive collaborative
care from rheumatology and nephrology specialists whenever possible. Shared decision-making between
clinicians and patients is essential, as it respects patient values and preferences, leading to better adherence
and outcomes. Healthcare disparities impact outcomes in people with LN; implementation of treatment
recommendations is aimed to alleviate health disparities. We present 28 graded recommendations (7 strong,
21 conditional) and 13 ungraded, consensus-based good practice statements (GPS).
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Criteria  Definition

Complete response* - Reduction in proteinuria <0.5 g/g (50 mg/mmol) measured as the PCR from
a 24-h urine collection
- Stabilization or improvement in kidney function (+10%-15% of baseline)
« Within 6-12 mo of starting therapy, but could take more than 12 mo

Primary efficacy « PCR <0.7 g/g (70 mg/mmol)
renal response - eGFR that was no worse than 20% below the pre-flare value or 260 ml/min
per 1.73 m?

« No use of rescue therapy for treatment failure

Partial response « Reduction in proteinuria by at least 50% and to <3 g/g (300 mg/mmol)
measured as the PCR from a 24-h urine collection
- Stabilization or improvement in kidney function (+10%-15% of baseline)
« Within 6-12 mo of starting therapy

No kidney response - Failure to achieve a partial or complete response within 6-12 mo of starting
therapy

Figure 11 | Definitions of response commonly used in clinical trials of lupus nephritis. *For children <18 years old, complete response is
defined as proteinuria <05 g/1.73 m? per day or <300 mg/m? per day based on a 24-hour urine specimen. eGFR, estimated glomerular
filtration rate; PCR, protein-creatinine ratio.
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Herbs and Immunosuppressive Drugs

(alcineurin Inhibitors

EricYarnell, ND, RH (AHG),
and Kathy Abascal, BS, JD, RH (AHG)

Abstract

The calcineurin-inhibiting drugs cyclosporine and tac-
rolimus are very commonly used in patients after organ
transplantation, as well as in some patients with severe
autoimmune diseases. However, these drugs can cause se-
vere adverse effects, including kidney damage (particularly
problematic in people who have undergone kidney trans-
plantation), diabetes, dyslipidemia, hypertension, and many
other problems.

Some herbal medicines, particularly Cordyceps sinensis
= Opbhiocordyceps sinensis (cordyceps) mycelium, have been
shown to enhance the efficacy—while decreasing the tox-
icity—of cyclosporine. Other herbs that may be helpful for
patients who are taking cyclosporine include Glycyrrhiza ura-
lensis (Chinese licorice), Astragalus membranaceus (astragalus),
and Allium sativum (garlic). Fish oil may also be beneficial
for people who are taking cyclosporine. Dose-sparing agents
for potential use with cyclosporine include Citrus x paradise
(grapefruit) and Geum chiloense = G. quellyon (scarlet avens).

Hypericum perforatum (St. John’s wort) can interfere with
cyclosporine and tacrolimus and should not be taken simul-
taneously with these drugs. Herbs that can be beneficial in
combination with tacrolimus include Camellia sinensis (green
tea), [satis tinctoria (woad), Schisandra sphenanthera (south-
ern schisandra), grapefruit, and Citrus grandis (pomelo)—
provided the tacrolimus dose is reduced—as well as Paeonia
lactiflora (white peony) and Tripterygium wilfordii (thunder
duke vine*). The details of these and other interactions are
reviewed in this article

*Although this herb is frequently called “thunder god vine,” this is a
istranslation, which was confirmed by Dan Bensky, DO (an expert

Introduction

Immunosuppressive drugs of various types (Table 1) have
made organ transplantation possible and are widely used for
this purpose. These drugs also help many patients who have
autoimmune diseases. The drugs can be lifesaving in patients
with severe, acute autoimmune diseases and can delay pro-
gression of chronic disease. However, the drugs do not cure
patients and have to be taken continuously, chronically sup-
pressing symptoms. This exposes patients to the long-term
toxicities of the drugs—toxicities that can be substantial. In
some cases, these side-effects are more troubling than the
long-term effects of untreated disease. This article does not
deal with newer biologic immunosuppressive drugs, such as
tumor necrosis factor-c inhibitors, as there is not, as yet, re-
search on the possibility of herbs to be combined with these
newer agents safely and effectively.

All immunosuppressive drugs, of course, potentially expose
patients to increased risk of cancers and infections. This is an
inevitable result of immunosuppression, although this, fortu-
nately, only affects a minority of patients. All immunosuppres-

sive drugs have a host of other drug-specific toxicities that can
be quit ificant (Toble 1)

This article reviews the role herbal medicines have to play
both in enhancing the efficacy of calcineurin-inhibiting im-
munosuppressive drugs and decreasing or abrogating their
toxicity. Mainstream clinicians have been told repeatedly that
patients who are taking cyclosporine or tacrolimus should be
advised to avoid using herbs or foods that interfere with cyto-
chrome CYP 3A4 or P-glycoprotein (Pgp) enzymes, because
of the narrow therapeutic windows of these drugs. Clini-

immunomodulating herbs that could reverse the effects of
the drugs.
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Adapted from: Bailey, DG. et al. BrJ Clin Pharmacol 199846:101-110 960 x 720
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Pharmacokinetic Interactions with Cyclosporine

Cyclosporine is a substrate for CYP3A4 and Pgp, particular-
ly in the small intestinal epithelium. Cyclosporine also inhibits
CYP3A4 and Pgp. Thus, cyclosporine can have interactions
with substances that affect either of these and can interact with
substances that are other substrates for CYP3A4 and/or Pgp.

When Chinese licorice, or its potent triterpenoid saponin,
glycoside glycyrrhizin, was given to rats simultaneously with
cyclosporine, peak blood concentrations and total exposures to
the drug were reduced.” This decrease was attributed to in-
duction of CYP3A4 and Pgp primarily through the effects of
glycyrrhetinic acid, the principal metabolite of glycyrrhizin.

I 3R ECYP3A4 #1 P-glycoprotein BIE#), FIET
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Tacrolimus is a calcineurin-inhibitor originally derived from
the bacterium Streptomyces tsukubaensis. It is also frequently re-
ferred to as FK506 in the literature and sometimes as fujimy-

cin. It acts very similarly to cyclosporine, and the two drugs’

adverse-effects profiles are similar. Structurally, tacrolimus is
similar to macrolide antibiotics, such as erythromycin. In addi-
tion, like cyclosporine, tacrolimus is also metabolized by/acted
on by CYP3A4 and Pgp.

Like cyclosporine, it appears that tacrolimus, in part, causes
nephrotoxicity by inducing free radicals that damage blood

o (hRETF, EFMEE th2@EiT
CYP3A4 #1 Pgp X5

Southern schisandra, in particular, has been shown repeatedly
to increase absorption and systemic exposure to tacrolimus.*3
CYP3A4 or Pgp inhibition in the gut are the likely reasons for
this interaction.* Schisandra’s lignans, including schisandrin A
and B and gomisin A, are believed to be critical for the effects of
northern and southern schisandra on tacrolimus.

o FAKRFAIENMEETEFENAIRIK R
BREE

o UULERR AR ERIBKFE il il

CYP3A4 B Pgp FTEX

Forty-six patients in China who received liver transplants
were given either usual dose of tacrolimus alone or southern
schisandra extract (dose unknown) and a lowered dose of tac-
rolimus.”* The combination group had higher levels of tacroli-
mus in their blood than the patients who were taking tacroli-
mus alone; yet the combination group’s serum transaminases
were decreased, compared to baseline, while these in patients
in the tacrolimus-only group were not. Furthermore, less diar-
rhea and agitation were seen in the combination group. This
also seems to suggest that schisandra can be used as a dose-

sparing adjunct to tacrolimus that simultaneously lowers the
drug’s toxicity.
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Tripterygium wilfordii (thunder duke vine,* %7 gong téng) is a
vine native to China, in the Celastraceae family, that contains
immunosuppressive glycosides, particularly triptolide.’® The
decorticated bark extracts of thunder duke vine are safest but
still carry significant risks including anemia, menstrual irregu-
larities, and male and female infertility.

In a trial involving 22 Chinese patients who received kid-
ney transplants and who had signs of calcineurin inhibitor—
induced nephrotoxicity, an unspecified extract and dose of
thunder duke vine was added to their tacrolimus-containing
immunosuppression regimens.>” Trough levels of serum tac-
rolimus increased significantly with addition of thunder duke
vine. Eight of 12 patients with proteinuria and 5 of 6 patients

with hematuria had their problems alleviated by adding thun-
der duke vine, and 3 of 4 patients with rising serum creatinine
levels had them stabilize or decrease.
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Effect of a traditional Chinese medicine Liu Wei Di
Huang Wan on the activities of CYP2C19, CYP2D6 and
CYP3A4 in healthy volunteers

Y Chen ', D-S Ouyang, Z Kang, G-P Yang, Z-R Tan, G Zhou, J Yan

Affiliations + expand
PMID: 22208477 DOI: 10.3109/00

Abstract

Liu Wei Di Huang Wan (LDW), a well-known traditional Chinese medicine, is widely used for the
treatment of various diseases in China. This study was designed to investigate the potential herb-drug
interactions of LDW in healthy volunteers and attempted to ascertain whether the interaction might
be affected by genotypes. We assessed the effect of LDW on the activities of CYP2C19, CYP2D6 and
CYP3A4 in 12 Chinese healthy subjects in a single-center, controlled, non-blinded, two-way crossover
clinical trial. The subject pool consisted of six extensive metabolizers with CYP2C19*1/*1 and six poor
metabolizers with CYP2C19*2/*2. Placebo or 4.8 g LDW (12 pills, 0.2 g/pill, twice daily) was given to
each participant for 14 continuous days with a wash-out period of 2 weeks after an oral
administration of 30 mg omeprazole, 30 mg dextromethorphan hydrobromide and 7.5 mg
midazolam. The activities of CYP2C19, CYP2D6 and CYP3A4 were ascertained by their respective
plasma or urinary metabolic ratios on day 14 post-treatment. There is no difference in the activities of
the three tested enzymes before or after a 14-day administration of LDW. LDW had no effect on the
pharmacokinetic parameters of the substrates and their metabolites. A 14-day administration of LDW
did not affect the activities of CYP2C19, CYP2D6 and CYP3A4. LDW is unlikely to cause
pharmacokinetic interaction when it is combined with other medications predominantly metabolized
by these enzymes.
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Chinese Herbal Medicine for Systemic Lupus Erythematosus:
A Systematic Review and Meta-analysis of Randomized,
Placebo-Controlled Trials*

WANG Ying™?, HAN Mei'", Christopher E. Pedigo®, XIE Zhi-min®, WANG Wei-jie*, and LIU Jian-ping’

ABSTRACT Objective: To provide evidence on the efficacy and safety of Chinese herbal medicine (CHM)
as interventions for systemic lupus erythematosus (SLE). Methods: Seven electronic databases, including the
Cochrane Library, Chinese National Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database
(VIP), Chinese Biomedical Literature Service System (SinoMed), Wanfang, Embase, and PubMed, were
comprehensively searched, from their inception to August 16, 2020, for all randomized controlled trials
(RCTs) that focused on CHM used alone or in combination with conventional medicine for SLE. Outcomes
were SLE activity index (SLEDAI), traditional Chinese medicine symptom/syndrome score (TCMSS), dosage of
glucocorticoids, main serological testing, and incidence of adverse events. Data were extracted and pooled using
% Review Manager 5.3 software. Results: A total of 13 RCTs enrolling 856 participants met our inclusion criteria.
; Meta-analyses showed that,|compared to placebo, CHM had statistically significant effect on reducing SLEDAI
& score (MD=-1.74, 95% CI: —2.29 to —1.18),|diminishing TCMSS [(SMD=-0.88, 95% CI: —1.16 to -0.62), |decteasing
|dosage of glucocorticoids|(MD=-2.41 mg/d, 95% GI: —3.34 to —1.48) | lowering erythrocyte sedimentation rate
(MD=-4.78 mm/h, 95% CI: -8.86 to -0.71), and|increasing serum complement C4 Ievel| (MD=0.03 mg/dL, 95%
Cl: 0.00 to 0.06). |N0 significant difference was found between CHM and placebo on adverse even1s.|Conclusions:
CHM provided significant beneficial effect on controlling disease activity and reducing dose of glucocorticoids used
among SLE patients. Future advanced designed RCTs for CHM treating moderate to severe SLE with multicenter
and longer follow-up are urgently needed.

KEYWORDS Chinese herbal medicine, systemic lupus erythematous, systematic review and meta-analysis,
randomized controlled trials
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hz5 5 R R FZESLEHRSLEDAIES B H B

Experimental Control Mean Difference Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl Year IV. Random, 95% CI
3 months
Shuai ZW 2003 428 380 29 729 461 3 49% -3.01[-5.14 -088] 2003
Wang YM 2005 459 232 17 484 234 19 75% -025[-1.77,1.27] 2005 —_—
Huang YJ 2007 402 058 44 688 077 43 165% -286[-3.15 —-257] 2007 -
Znhong LD 2013 510 150 42 700 190 42 133% -190[-263 —-1.17] 2013 ——
Wu FY 2017 419 202 30 561 191 30 11.1% -142[-241 -043] 2017 e
Dai QY 2019 603 039 32 809 054 32 167% —-206[-229 —-1.83] 2019 +
d Subtotal (95% CI) 194 197 70.1% -2.02[-2.60,—1.43] ’

Heterogeneity: Tau’=0.33; Chi'=30.31, df=5 (P<0.0001); '=84%
Test for overall effect: Z=6.77 (P<0.00001)

S R R AT

6 months
Lao RN 2011 347 108 23 334 297 23 90% 0.13[-1.16 1.42] 2011 b
Xu XF 2012 493 343 28 631 353 26 5.9% -—1.38[-3.24 048] 2012 —_—
Song XW 2013 293 168 30 416 200 30 116% -—-123[-2.16-0.30] 2013 .
Huang GH 2014 590 321 20 972 502 18 3.4% -382[-653 —-1.11] 2014 ————

| Subtotal (95% CI) 101 97 29.9% -1.22[-2.43 -0.01] ‘

Heterogeneity: Tau=0.86; Chi'=7 .47, df=3 (P=0.06); F=60%
Test for overall effect: Z=1.97 (P=0.05)

Total (95% Cl) 295 284 100.0% -1.74[-2.29 -1.18] <&

Heterogeneity: Tau’=0.47; Chi'=50.27, df=9 (P<0.00001); F=82% t + } +

—4 -2 o 2 4
Test for overall effect: Z=6.09 (P<0.00001) Favours [expermental]  Favours [controf]
Test for subgroup differences: Chi'=1.36, di=1 (P=0.24); '=26.5%

Figure 1. Comparison of SLEDAI between CHM and Placebo for SLE
Notes: CHM: Chinese herbal medicine; SLE: systemic lupus erythematosus; the same below
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Experimental Control Std. Mean Difference Sid. Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight [V, Random,K 95% Cl Year IV, Random_95% CI
3 months
Wang YM 2005 188 105 17 289 179 19 9.0% -0.66[-1.34 0.01] 2005 — 1
Huang YJ 2007 380 322 44 698 579 43 135% -067[-1.11, -0.24] 2007 —
You YL 2010 1064 789 28 1533 1137 27 114% -047[-1.01,0.06] 2010 —
Znong LD 2013 1230 430 42 1460 520 42 13.5% -048[-091 -0.04] 2013 ==
Wu FY 2017 687 380 30 983 408 30 11.6% 075127 -022] 2017 —
1] Dai QY 2019 1273 164 32 1470 075 32 10.9% -153[-209 -097] 2019 Y
i Subtotal (95% CI) 193 193 70.1% -0.75[-1.04, —0.45] P-4

Heterogeneity: Tau’=0.07; Chif=10.02, df=5 (P=0.07); FF=50%
Test for overall effect: Z=4.89 (P<0.00001)

S R R AT

6 months
Xu XF 2012 7.36 397 28 1181 541 26 10.9% -093[-1.49 -0.37] 2012 ——
Song XW 2013 10.80 665 30 19.83 848 30 11.1% -1.17[-1.72,-062] 2013 —_—
Huang GH2014  10.10 348 20 1878 627 18 7.9% -170[-2.46 —0.95] 2014 — =

| Subtotal (95% CI) 78 74 29.9% -121[-1.61, -0.80] <

Heterogeneity: Tau'=0.03; Chi'=2.59, df=2 (P=0.27); F=23%
Test for overall effect: Z=5.89 (P<0.00001)

|Total (95% Cl) 271 267 100.0% -0.89 [-1.16 —0.62] <&

Heterogeneity: Tau'=0.09; Chif=17.63, df=8 (P=0.02); I*=55% + + + +

Test for overall effect: 7=6.46 (P<0.00001) S nt 2 ! 2
b _ Favours [expermental] Favours [control]
Test for subgroup differences: Chi"=3.25, df=1 (P=0.07); I'=69.3%

Figure 2. Comparison of TCMSS between CHM and Placebo for SLE




h# 5EREFESLER R RARARMLE B

Test for overall effect: Z=5.07 (P<0.00001)
Test for subgroup differences: Chi'=0.58, di=1 (P=0.45); '=0%

Favours [experimental]

Figure 3. Comparison of GC Dose between CHM and Placebo for SLE

Favours fcontrol]

Experimental Control Mean Difference Mean Difference
Study or subgroup Mean SD Total Mean 8D Total Weight [V Random, 95% Cl Year IV, Random, 95% CI
3 months
Shuai ZW 2003 996 496 29 1257 737 31 6.8% —2.61[-5.77,0.55] 2003 —
Wang YM 2005 12.06 388 17 1256 396 19 9.2% -0.50[-3.06, 2.06] 2005 —
Huang YJ 2007 2065 925 44 2375 940 43 48% -3.10[-7.02,0.82] 2007 ——
Wu XX 2009 11.34 368 1268 376 36 153% -1.34[-3.02 0.34] 2009 —a—r
Song XW 2013 360 3.10 42 660 560 42 13.1% -3.00[494 -1.06] 2013 —_—
Wu FY 2017 14.11 688 1520 647 30 6.1% -—1.09[447 2.29] 2017 —_—
Dai QY 2019 517 307 32 816 206 32 193% —299[427 —1.71] 2019 ——
Subtotal (95% Cl) 234 233 745% -2.28[-3.06,—-1.50] 0
Heterogeneity: Tau"=0.00; Chi'=5.46_df=6 (P=0.49); F=0%
Test for overall effect: Z=5.72 (P<0.00001)
6 months
Liao RN 2011 849 415 23 847 481 23 9.0% 0.02[-2.58, 2.62] 2011 s s
Wan Y 2012 1027 515 28 1596 697 26 6.3% -569[-898 -240] 2012 ———
Song XW 2013 1370 542 30 1763 7.80 30 6.0% -3.93[-7.33,-053] 2013 —_—
Huang GH 2014 11.30 6.17 20 1622 7.14 18 4.1% —492[-9.19.-065] 2014 ———————
| Subtotal (95% Cl) 101 97 255% -3.43[-628 -058] e |
Heterogeneity: Tau =5.52; Chir=8.83, df=3 (P=0.03); F=66%
Test for overall effect: Z=2.36 (P=0.02)
| Total (95% Cl) 335 330 100.0% —-2.41[-3.34 -1.48] ’ |
Heterogeneity: Tau’=0.74; Chi=14.85, di=10 (P=0.14); F=33% = = < z =
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Experimental Control Risk Ratio Risk Ratio
Study or subgroup Events Total Events Total Weight M-H_Random, 95% Cl Year M-H_ Fixed, 95% CI
3 months
Shuai ZW 2003 11 12 1 12 9.9% 11.00[1.67,72.40] 2003 —_————
Wang YM 2005 1 2 1 2 9.5% 1.00[0.14, 7.10) 2005
Wu XX 2009 o 0 ] o Not estimable 2009
Zhong LD 2013 27 49 22 49 17.9% 1.23[0.82.1.83] 2013 —a—
Wu FY 2017 2 10 8 10 13.2% 0.25 [0.07, 0.90] 2017 ——=——|
Subtotal (95% CI) 73 73 50.6% 1.20[0.35, 4.06) e EE——
Total events 41 32

Heterogeneity: Tau’=1.06, Chi'=11.39, df=3 (P=0.010); F=74%
Test for overall effect Z=0.29 (P=0.77)

6 months

Liao RN 2011 4 12 8 12 15.5% 0.50[0.20. 1.22] 2011 —
Xu XF 2012 1] 0 0 0 Not estimable 2012

Song XW 2013 T 42 35 42 16.7% 0.20[0.10. 0.40] 2013 —=—
Huang GH 2014 10 55 45 55 17.2% 0.22[0.13. 0.39] 2014 —_—
Subtotal (95% CI) 108 109 49 4% 0.26[0.16,. 0.42) e

Total events 21 88

Heterogeneity: Tau’=0.06, Chf=2.94, di=2 (P=0.23); F=32%
Test for overall effect Z=5.39 (P<0.00001)

Total (95% CI) 182 182 100.0% 0.58 [D.24, 1.38] g

Total evenis 62 120

Heterogeneity: Tau’=1.04, Chi*=45_.33_df=6 (P<0.00001); F=87% ; ; ; ;

Test for overall effect: Z=1.24 (P=0.22) g o2 1 o~ o
Favours [experimental] Favours [controf]

Test for subgroup differences: Chi'=5.18_ df=1 (P=0.02); F=80.7%
Figure 4. Comparison of Adverse Events Incidence between CHM and Placebo for SLE
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