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Abstract
BACKGROUND 
In this study, we retrospectively analysed macrophage infiltration and podocyte 
injury in three patients with diffuse proliferative lupus nephritis (LN) who un-
derwent repeated renal biopsy.

CASE SUMMARY 
Clinical data of three diffuse proliferative LN patients with different pathological 
characteristics (case 1 was LN IV-G (A), case 2 was LN IV-G (A) + V, and case 3 
was LN IV-G (A) + thrombotic microangiopathy) were reviewed. All patients 
underwent repeated renal biopsies 6 mo later, and renal biopsy specimens were 
studied. Macrophage infiltration was assessed by CD68 expression detected by 
immunohistochemical staining, and an immunofluorescence assay was used to 
detect podocin expression to assess podocyte damage. After treatment, Case 1 
changed to LN III-(A), Case 2 remained as type V LN lesions, and Case 3, which 
changed to LN IV-S (A), had the worst prognosis. We observed reduced macro-
phage infiltration after therapy. However, two of the patients with active lesions 
after treatment still showed macrophage infiltration in the renal interstitium. 
Before treatment, the three patients showed discontinuous expression of podocin. 
Notably, the integrity of podocin was restored after treatment in Case 1.

CONCLUSION 
It may be possible to reverse podocyte damage and decrease the infiltrating ma-
crophages in LN patients through effective treatment.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v12.i1.188
mailto:wxdky001@163.com
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Core Tip: In this study, we retrospectively analysed the clinical and pathological data of three patients who underwent 
repeated renal biopsies after treatment for diffuse proliferative lupus nephritis (LN) with different pathological character-
istics. Immunohistochemistry and immunofluorescence tests were used to assess the podocyte damage and infiltration of 
macrophages. Diffuse proliferative LN with different pathological features has different prognoses, and the prognosis of LN 
with thrombotic microangiopathy is relatively poor. Podocyte injury and macrophage infiltration may be involved in the 
pathogenesis of LN. It may be possible to reverse podocyte damage and decrease the infiltrating macrophages in LN patients 
through effective treatment.

Citation: Liu SY, Chen H, He LJ, Huang CK, Wang P, Rui ZR, Wu J, Yuan Y, Zhang Y, Wang WJ, Wang XD. Changes in 
macrophage infiltration and podocyte injury in lupus nephritis patients with repeated renal biopsy: Report of three cases. World J Clin 
Cases 2024; 12(1): 188-195
URL: https://www.wjgnet.com/2307-8960/full/v12/i1/188.htm
DOI: https://dx.doi.org/10.12998/wjcc.v12.i1.188

INTRODUCTION
Diffuse proliferative lupus nephritis (LN) is the most common pathological type of LN, accounting for approximately 
50% of all LN cases. Type IV LN is often severe, and pathological examination of renal biopsy often shows obvious prolif-
erative lesions and a large amount of immune complex deposition[1]. Many studies have found that renal resident cells 
and infiltrating inflammatory cells are involved in the tissue damage process of LN[2]. The injured podocytes activate 
inflammatory cells through the expression of Tolllike receptors and activate T cells through major histocompatibility 
complexes and CD86, thereby participating in the local immune response and the formation of crescents in coordination 
with parietal epithelial cells in LN[3,4]. The accumulation of infiltrating macrophages in the kidney with a proinflam-
matory phenotype correlated with the degree of glomerulosclerosis and interstitial fibrosis by producing inflammatory 
cytokines and chemokines in LN[5]. However, few studies have compared macrophage infiltration and podocyte injury 
in repeated LN renal biopsy specimens before and after treatment. In this study, we retrospectively analysed the clinical 
and pathological data of three patients who underwent repeated renal biopsies after treatment for diffuse proliferative 
LN with different pathological characteristics [case 1 was LN IV-G (A), case 2 was LN IV-G (A) + V, and case 3 was LN 
IV-G (A) + thrombotic microangiopathy (TMA)]. Immunohistochemistry and immunofluorescence tests were used to 
assess the podocyte damage and infiltration of macrophages to provide guidance for clinical practice.

CASE PRESENTATION
Chief complaints
Case 1: A 35-year-old woman was hospitalized because of oedema.

Case 2: A 34-year-old woman was hospitalized because of oedema.

Case 3: A 22-year-old woman was hospitalized because of oedema, with accompanying oliguria.

History of present illness
Case 1: Facial erythema for nearly 2 mo and oedema for 5 d.

Case 2: Oedema for 20 d.

Case 3: Diarrhea and oedema for 5 d accompanied by reduced urine volume.

History of past illness
Cases 1 and 2: The patients had no history of past illness.

Case 3: The patient had a history of kidney disease.

Personal and family history
All the three cases had no remarkable personal or family history.

https://www.wjgnet.com/2307-8960/full/v12/i1/188.htm
https://dx.doi.org/10.12998/wjcc.v12.i1.188
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Physical examination
Case 1: The patient had erythema of the cheeks, and mild oedema of the face and both lower limbs.

Case 2: The patient had  mild ankle oedema of both lower limbs.

Case 3: The patient had oedema of both lower limbs.

Laboratory examinations
Case 1: Routine blood test showed white blood cells 2.76 × 109/L, hemoglobin 100 g/L, and albumin 29.3 g/L, and 
routine urine test showed urine protein (++++).

Case 2: Routine blood test showed albumin 23.6 g/L, and routine urine test showed urine protein (++++) and urine red 
blood cells 15/high power field.

Case 3: Routine blood test showed albumin 15.5 g/L, low-value platelets 51 × 109/L, hemoglobin 61 g/L, and serum 
creatinine 3.57 mg/dL, and routine urine test showed urine protein (++++).

Imaging examinations
No abnormalities were detected in the imaging examination in all the three cases.

Clinical and pathological data of three patients
Pathological images of renal biopsies from the three patients are shown in Figure 1 (periodic acid-silver methenamine 
staining, 200 × magnification). The clinical and pathological characteristics of the three patients are summarized in 
Table 1.

Immunohistochemical staining for CD68
Immunohistochemical staining for CD68 was used to evaluate macrophage infiltration in the glomeruli and renal 
interstitium (Figure 2). Before therapy, a large number of CD68-positive cells were observed in the glomeruli and renal 
interstitium. In the second renal biopsy specimen, the number of CD68-positive macrophages in the glomeruli of the three 
patients were significantly reduced; notably, Case 2 had no obvious active disease after treatment. However, some CD68-
positive cells could still be observed in the renal interstitium in Case 1 and Case 3 with active disease. It is suggested that 
infiltrated macrophages in the kidney may be associated with disease activity in LN.

Immunofluorescence staining for podocin
Immunofluorescence staining was used to determine the expression of podocin, which is a specific protein in podocytes 
(Figure 3). Before treatment, all the three patients showed discontinuous and reduced expression of podocin. However, 
after treatment, the expression of podocin in Case 1 became significantly continuous and complete, which suggests that 
podocyte injury was reversible. Although increased podocin expression was noticed in Case 2, there was still discon-
tinuous expression, which was indicative of podocyte injury in membranous LN. In Case 3, the expression of podocin 
was not significantly improved.

FINAL DIAGNOSIS
Case 1
The patient was diagnosed with LN IV-G (A) by the first renal biopsy.

Case 2
The patient was diagnosed with LN IV-G (A) + V by the first renal biopsy.

Case 3
The patient was diagnosed with LN IV-G (A) + TMA by the first renal biopsy.

TREATMENT
Case 1
The patient was given 0.5 g intravenous methylprednisolone (MP) for 3 d, and the treatment was repeated after 1 mo. 
During this period, 48 mg of MP tablets and 0.2 g of hydroxychloroquine were orally administered once a day, and 0.8 g 
of cyclophosphamide (CTX) was intravenously administered every month (total CTX ≤ 12 g). In the sixth month, the 
patient underwent repeated renal biopsy, which revealed that the pathological type had changed to LN III (A). However, 
it still showed active lesions and six small fibrocellular crescents (a total of 20 glomeruli). The treatment was switched to 
intravenous infusion of MP 0.5 mg for 3 d.
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Table 1 Clinical and pathological comparison of repeated renal biopsy in the three patients

Case 1 Case 2 Case 3
Item

First renal biopsy Repeated renal 
biopsy First renal biopsy Repeated renal 

biopsy First renal biopsy Repeated renal 
biopsy

Pathological 
type

LN IV-G (A) LN III (A) LN IV-G (A) + V LN V LN IV-G (A) + TMA LN IV-S (A)

AI 12 7 13 4 16 13

CI 1 4 0 2 2 2

SLEDAI 18 6 18 4 24 14

Change of 
treatment

MP and CTX pulse 
therapy

MP pulse therapy MP and CTX pulse 
therapy

Reduce glucocor-
ticoids

MP and CTX pulse 
therapy, plasma 
exchange

MP pulse therapy, 
hemodialysis

Prognosis - Well - Well - Maintenance 
haemodialysis

Podocin 
expression

Visual reduction Complete and 
continuous

Visual reduction Increased 
expression

Visual reduction Visual reduction

Infiltrating 
monocytes

Many monocytes 
infiltrated in the 
glomerulus and renal 
interstitium

Monocytes 
infiltrated in the 
renal interstitium

Many monocytes 
infiltrated in the 
glomerulus and renal 
interstitium

No obvious 
infiltration

Many monocytes 
infiltrated in the 
glomerulus and renal 
interstitium

Monocytes 
infiltrated in the 
renal interstitium

LN: Lupus nephritis; TMA: Thrombotic microangiopathy; AI: Acute index; CI: Chronic index; SLEDAI: Systemic lupus erythematosus disease activity 
index; MP: Methylprednisolone; CTX: Cyclophosphamide; ESRD: End stage renal disease.

Figure 1 Pathological images of renal biopsy from the three patients (periodic acid-silver methenamine staining, 200 × magnification). 
PASM: Periodic acid-silver methenamine; LN: Lupus nephritis; TMA: Thrombotic microangiopathy; G: Global; A: Active; S: Segmental.

Case 2
The patient was given 0.5 g intravenous MP for 3 d, and the treatment was repeated after 1 mo. During this period, 55 mg 
of prednisone tablets and 0.3 g of hydroxychloroquine were administered orally once a day, and 0.5 g CTX was 
intravenously administered once a month (total CTX ≤ 12 g). In the sixth month, repeated renal biopsy revealed that the 
pathological type had changed to LN V type, and no obvious active disease was observed. Prednisone tablets were 
tapered gradually.
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Figure 2 Immunohistochemical staining for CD68-positive macrophages in the glomerulus and renal interstitium. LN: Lupus nephritis; TMA: 
Thrombotic microangiopathy; G: Global; A: Active; S: Segmental.

Case 3
The patient was immediately given intravenous MP 0.25 g for 3 d. After 1 wk, 0.5 g of MP was intravenously admi-
nistered for 3 d. For the next 2 mo, she was given an intravenous infusion of 0.25 g of MP for 3 d. At the same time, 
haemodialysis and gamma-globulin treatment were conducted, and plasma exchange was performed. During this period, 
40 mg of MP tablets were given orally once a day, and 0.5 g of mycophenolate mofetil (MMF) was administered twice a 
day. She was intravenously administered with 0.4 g CTX every month (total CTX ≤ 12 g). In the sixth month, repeated 
renal biopsy revealed that the pathological type had changed to LN IV-S (A). Although TMA had improved, the disease 
was still active. She was given an intravenous infusion of MP 0.25 mg for 3 d. During the follow-up, the patient's renal 
function deteriorated, end-stage renal disease developed, and maintenance haemodialysis was adopted. After 1 year of 
follow-up, the glucocorticoid and immunosuppressive agents were stopped due to repeated infections.
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Figure 3 Podocin expression in the glomerulus. LN: Lupus nephritis; TMA: Thrombotic microangiopathy; G: Global; A: Active; S: Segmental.

OUTCOME AND FOLLOW-UP
Case 1
The patient achieved complete remission and no recurrence was observed after 6 years of follow-up.

Case 2
The patient achieved complete remission and she had no recurrence after 5 years of follow-up.

Case 3
The patient had been on haemodialysis for 4 years.

DISCUSSION
The severity of clinical manifestations of LN is not parallel to pathological changes in the kidney. Therefore, renal biopsy 
plays an indispensable role in the diagnosis and management of LN patients. In this study, repeated renal biopsy after 6 
mo revealed that Case 1 had changed to LN III (A), and there were still active lesions and crescents. The ratio of crescent 
cells to fibroblasts is an independent risk factor for poor renal survival[6]. Thus, MP pulse therapy was continued. In Case 
2, the active LN lesions were significantly improved, and the pathological type remained type V LN. In Case 3, 
improvement in TMA was found, but proliferative active lesions of LN were still present. Therefore, MP pulse therapy 
was continued. The relevance of repeated kidney biopsy in patients with LN is controversial. However, there are no 
doubts that repeated renal biopsy represents a useful tool in difficult cases to evaluate the response to therapy to 
modulate the intensity of treatment[7,8].

There have been reports that infiltration of macrophages plays an important role in the pathogenesis of LN[9]. In this 
study, we observed reduced macrophage infiltration after therapy. Especially, the infiltrating macrophages in the 
glomerulus disappeared sooner than those in the renal interstitium. Two patients with active lesions after treatment still 
showed macrophage infiltration in the renal interstitium, which suggested that macrophage infiltration in the kidney was 
related to disease activity. Some studies have also found that interstitial macrophages may be the major effectors of 
chronic injury that correlated with proteinuria and poor renal prognosis in patients with LN[10].

In recent years, a large amount of renal biopsy data has revealed glomerular podocyte damage in LN[11]. It was also 
observed in this study that the integrity of podocin expression was restored after treatment in Case 1, which was not 
mentioned in other reports. In addition, in Case 3, there was no significant improvement in immune damage, while the 
expression of podocin was still deficient. We suspect that podocyte damage in type IV LN may be mainly due to immune 
damage.
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CONCLUSION
Diffuse proliferative LN with different pathological features has different prognoses, and the prognosis of LN with TMA 
is relatively poor. Podocyte injury and macrophage infiltration may be involved in the pathogenesis of LN. By comparing 
pathological changes before and after treatment, we found that it may be possible to reverse podocyte damage and 
decrease the infiltrating macrophages in diffuse proliferative LN patients through effective treatment.
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