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glomerulonephritis (IgA-IRGN) secondary
to osteomyelitis in a patient with diabetes
and very high cardiovascular risk
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ABSTRACT

Background: Staphylococcus aureus is a non-typical cause of glomerulonephritis. Aim: We present a case
of Staphylococcus-related glomerulonephritis secondary to osteomyelitis in a patient with diabetes and
very high cardiovascular risk. Case summary: A 63-year-old man with diabetic foot ulcer presented to the
Emergency Department complaining of right lower limb swelling and vasculitic rash on both lower limbs.
He had a history of 2"right metatarsal joint osteomyelitis due to methicillin-sensitive Staphylococcus aureus
and had been receiving ciprofloxacin and clindamycin during the last 7 days before presentation. Urine
analysis revealed proteinuria and hematuria and 24-hour urine protein of 5 g/day. Renal biopsy showed
Staphylococcus-related glomerulonephritis with IgA deposits, mostly in the mesangium. Conclusion: Al-
though post-infectious glomerulonephritis is well documented, its relationship with Staphylococcus aureus
osteomyelitis has been rarely reported.
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INTRODUCTION

The term post-infectious glomerulonephritis has pri-
marily referred to post-streptococcal glomerulonephritis.
Immunocompromised background, most commonly
diabetes or malignancy and aging have emerged as risk
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factors of staphylococcus-associated glomerulonephritis'=.
Staphylococcus-associated glomerulonephritis develops
with a concurrent staphylococcal infection, such as endo-
carditis, cellulitis, pneumonia, visceral abscesses, urinary
tractinfection, and less commonly osteomyelitis®. Staphy-
lococcus-associated glomerulonephritis has been reported
in 7 diabetic patients with foot ulcer and osteomyelitis*>.
Of note, only in 2 patients (1 with diabetes and cervical
osteomyelitis and 1 non-diabetic with wrist osteomyelitis)
vasculitis rash was evident®'°. We report here the case of
staphylococcus-associated glomerulonephritis in a patient
with diabetic foot ulcer and osteomyelitis.

Case Report

A 63-year-old man at very high cardiovascular risk due
to a history of type 2 diabetes, dyslipidemia, atrial fibrillation,
smoking (40 pack-years) and diabetic foot ulcer on the right
foot presented to the Emergency Department complain-

ing of right lower limb swelling and rash on both lower limbs.
He had a history of diabetic foot ulcer (Figure 1) and 2™ right
metatarsal joint osteomyelitis (Figure 2) due to methicillin-

FIGURE 2. Magnetic resonance imaging shows 2™ right metatarsal
joint osteomyelitis.
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sensitive Staphylococcus aureus. He had been receiving cipro-
floxacin and clindamycin during the last 7 days before presenta-
tion. Furthermore, he was on stable doses of alogliptin 25 mg,
metformin 1000 mg twice daily, rosuvastatin 40 mg, ezetimibe
10 mg, apixaban 5 mg twice daily and nebivolol 5 mg.

On physical examination, the patient was hemodynami-
cally stable and afebrile. The right lower limb was swol-
len, and vasculitic rash was evident on both lower limbs.
Laboratory results are shown in Tables 1-3.

Renal ultrasonography showed normal findings. Due to
lab results (Tables 1-3) and especially proteinuria [protein-
creatinine ratio (PCR) = 5390.0 mg/g] and urine sediment,
kidney biopsy was performed. Renal biopsy showed diffuse
proliferative glomerulonephritis whereas co-dominant IgA and
C3 deposits in the mesangium as well along the glomerular
basement membranes were observed inimmunofluores-
cence staining (Figure 3).

During hospitalization, patient was administered mero-
penem and tigecycline. After 14 days of hospitalization,
right lower limb edema was improved and vasculitic rash
had abated. Inflammatory markers were also improved,
and most recent lab tests are shown in the Tables 1-3.

DISCUSSION

We report here a case of staphylococcus-associated
glomerulonephritis in a patient at very high cardiovascular
risk, diabetic foot ulcer and osteomyelitis. As of 24 February
2021, staphylococcus-associated glomerulonephritis has
been described in 7 patients with diabetes and foot ulcer
and osteomyelitis, 2 patients with diabetes and vertebral
osteomyelitis, and 1 patient with diabetes and olecranon
osteomyelitis®'''2. IgA and C3 mesangial deposits are
common among cases with reported biopsy findings.

FIGURE 3. IgA deposits, mostly in mesangium in immunofluo-
rescence examination (IgA x 400).
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TABLE 1. Hematology and biochemistry laboratory reports of patient on admission, on discharge day and one year later at most

recent follow-up

On admission

On discharge day

One year later at most recent Normal values

follow-up
WBC, /ul 11,680 11,660 9610 4000-11,000
HCT, % 41.7 45.0 434 36-46
Hb, g/dL 13.9 14.6 14.6 12-16
PLT, /uL 338,000 328,000 198,000 150,000-450,000
ESR, mm/ 1st hour 87 64 1 0-30
Glucose, mg/dL 142 122 118 70-125
Urea, mg/dL 28 44 50 11-54
Creatinine, mg/dL 0.78 1.01 1.43 0.60-1.20
eGFR, ml/min/1.73 m? 95 78 51 >60
TPR, g/dL 7.80 8.00 N/A 6.00-8.40
Alb, g/dL 3.40 3.60 N/A 3.40-5.00
AST, IU/I 21 23 21 10-35
ALT, IU/I 21 19 19 10-35
Potassium, meq/L 447 5.15 4.30 3.50-5.30
Sodium, megq/I 138 138 141 136-146
CRP, mg/L 103 7 3 <6

Abbreviations: WBC; white blood cells, HCT; hematocrit, Hb; hemoglobin, PLT; platelets, ESR; erythrocyte sedimentation rate, eGFR; Estimated
Glomerular Filtration Rate, TPR; total protein, Alb; albumin, AST; aspartate aminotransferase, ALT; alanine aminotransferase, CRP; C-reactive protein

TABLE 2 Serological and virological laboratory reports of pa-
tient on admission day

On admission Normal values

RF, IU/L 23 0-20
Anti-ds DNA 0 0-30
Anti-ENA 0 N/A
IgG, mg/dL 1750 751-1560
IgM, mg/dL 81 46-304
IgA, mg/dL 1020 69-517
IgE, U/ mL 459 0-165
C3, mg/dL 118 79-152
C4, mg/dL 27 16-38
ANCA-C 0 N/A
ANA, U/L 1/160 N/A
ANCA-P 0 N/A
HbsAg Negative 0-1.00
HCV Negative 0-1.00

Abbreviations: RF; rheumatoid factor, Anti-ds DNA abs; anti-double
stranded DNA antibodies, Anti-ENA; Anti- Extractable Nuclear Antigen,
Ig; immunoglobin, C; complement, ANCA-C; Anti-neutrophil cytoplasmic
antibody C, ANA; Anti-nuclear antibody, HbsAg; hepatitis B surface
antigen, HCV; hepatitis C virus
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However, vasculitis rash is referred in only 2 patients
with staphylococcus-associated glomerulonephritis and
concurrent osteomyelitis®°.

Staphylococcus-associated glomerulonephritis is an im-
mune complex-mediated disease; staphylococcal antigens
are planted in glomeruliand activate T cells, which results
in polyclonal B-cell activation and production of polyclonal
immunoglobulin (Ig) A, IgG, IgM and complement activa-
tion®'3. IgA antibodies often react with staphylococcal
antigens'.This may partly explain why glomerularimmune
deposits in patients with staphylococcus-associated glo-
merulonephritis usually show abundant IgA deposits with
IgG. Patients with staphylococcus-associated glomerulone-
phritis manifest hematuria, proteinuria of varying degrees,
arising serum creatinine, and/or peripheral edema. Cuta-
neous vasculitis can occur in patients with staphylococcus-
associated glomerulonephritis, mimicking IgA vasculitis
(Henoch-Schonlein purpura) or antineutrophil cytoplasmic
autoantibody (ANCA)-associated vasculitis®.

Staphylococcal antigens may activate T cells and poly-
clonal B cells, and thus induce the production of IgA, IgM
and IgG. Staphylococcal antigens and IgA coexist in the
circulation for prolonged time™.This prolonged antigen-
emia increases immune complexes formation and tissue
deposition causing glomerulonephritis with IgA dominant
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TABLE 3. Urine analysis
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Urine analysis On admission

On discharge day

One year later at most recent
Normal values

follow-up
pH 6.0 6.0 5.0 5.5-6.5
Specific gravity 1016 1031 1023 1010-1020
Protein 3+ 3+ 0 0-20 mg/dL
PCR, mg/g 5390.0 7896.7 - <150
ACR, mg/g = = 415.8 <30
Glucose 0 0 0 0-20 mg/dL
Nitrite 0 0 0 0
WBC/ hpf 8-10 many 0-2 0-4
RBC, /hpf 6-8 6-8 2-4 0-4

Abbreviations: PCR; protein-creatinine ratio, ACR; albumin- creatinine

or codominant deposits and less frequently vasculitis'%4,

Staphylococcus-related glomerulonephritis after osteo-
myelitis is a rare clinical entity. Diabetes, alcoholism, cancer,
or intravenous drug addiction predispose to staphylococ-
cal infection'2. Renal disease can manifest 5-30 days after
staphylococcal infection. Long-term kidney outcomes
vary from complete recovery to persistent kidney func-
tion impairment, and end-stage kidney disease (ESKD)>.
In our case, glomerulonephritis was diagnosed following
one week of osteomyelitis treatment. One year later the
patient has chronic kidney disease (eGFR= 51 mL/ mL/
min/1.73m?) and microalbuminuria.

Diagnosis of staphylococcus-associated glomerulone-
phritis should be taken into consideration when at least
two of the following criteria are present: 1) hypocomple-
mentemia (primarily low C3), 2) endocapillary proliferation
and exudative glomerulonephritis on light microscopy, 3)
C3 (with IgA or IgG) dominant or codominant glomerular
staining on immunofluorescence microscopy, and 4)
hump-shaped subepithelial deposits on electron micros-
copy’>. Treatment of the disease is based on antibiotics,
control of hypertension, and edema and symptom relief"'°.
Patients should be monitored for resolution of active infec-
tion, remission of hematuria, reduction in serum creatinine
to baseline value, reduction in proteinuria, and if present,
resolution of hypocomplementemia.

Staphylococcus-associated glomerulonephritis can
be misdiagnosed as C3 glomerulonephritis. In patients
with C3 glomerulonephritis, persistent or recurrent active
glomerulonephritis over a prolonged period is common
and renal disease follows an upper respiratory infection’®.
Staphylococcus-associated glomerulonephritis can also
be misdiagnosed as primary IgA nephropathy as both
entities may be triggered by infection. Although hema-

58

ratio, WBC; white blood cells, RBC; red blood cells, hpf; high power field

turia, palpable purpura or acute kidney injury might both
occur with Staphylococcus-associated glomerulonephritis
and IgA nephropathy, initial presentation at an older
age or in a patient with diabetes favor the diagnosis
of post-infectious glomerulonephritis. In addition, the
histological pattern of the kidney biopsy provides sig-
nificant clues for the differential diagnosis, such as the
presence of diffuse exudative glomerulonephritis on light
microscopy rather than a mesangial proliferative pattern
are suggestive of post-infectious glomerulonephritis
rather than IgA nephropathy. Serum ANCA was negative
and therefore ANCA-associated vasculitis was unlikely.

In conclusion, we present a patient at very high car-
diovascular risk, diabetic foot ulcer and osteomyelitis who
developed staphylococcus-related glomerulonephritis with
nephrotic-range proteinuria, edema, palpable purpura
and acute kidney injury.
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NEPINHWH

IgA petalolpwdng omelpapatovePpitida PETA amd ooTeoLEAITION
o€ ao0evi pe cakyapwdn StaBRtn Mol uPnAov Kapdiayyetakou

KivdUvou

lewpyia Avaotaociou’, Euayyelia Ntovouon?, Anila Duni?, lewpylog Alanng?,

Evayyehoc Avumepomoulog!

"Touéac Eowtepikric MaBoAoyiac, Turiua latpiknig, Mavemotriuio lwavvivwy, lwavviva, EAAGSa, 2Touéag
Eowrtepikric MaBoloyiag, Neppooyikn KAvikn, Turipa latpikric, Mavemotriuio lwavvivwy, lwdvviva, EAAdéa
31° [MaBoloyoavatouiké Epyaotripio, latpikr) ZxoAn, EOvikd kat Kamodiotpiakd Mavemotriuio ABnvwy,

ABriva, EAAdda

Elcaywyn: H HETOOTAPUAOKOKKIKI) OTTEIPAMIATOVEPPITIOA OLUVIOTA OTTAVIA KAIVIKT] ovTOTNTA. ZKOMOG: H mepl-
YPOQH EVOC TTEPIOTATIKOU UETACTAPUAOKOKKIKI G OTIEIPAUOTOVEPPITIOAG UETA aTTO 00TEOUVENITION 0 AoBevn
TTOAU uPNAoU KapdlayyelakoL KivoUlvou pe aakyxapwdn diaprtn. Meptypan mepiotatikov: O acOeviig, évag
avopac 63 eTwv pe S1apnTiké EAkoc oto Se&i méAUa, TPooABe oTo TUra EmelyovTwy Aoyw au@oTeEPOTTAEUPOU
o18ruaTog Kat ayyelitidikou e€avOnuatoc ota Katw Akpa. Eixe 10Topiko ooteopueNiTIdSag TOU 2° ETATAPTIOU
Tou 6&€1oV dkpou oddG 0PeINOPEVNG O evaicBnTo oTn HEBIKIANIVN xpuoilovta oTapUASKOKKO, yla TNV omoia
eAduBave oimpophoéaaivn kat kKAvdapukivn TIG TEAeUTaie 7 NUEPEG. ATIO TOV EpYACTNPIAKO EAeYXO avadeixOnke
MPpWTEIVoUpia, alpatoupia Kal amoBoln MPWTEivWV 5 yp/ Nuépa o GUANoYN oUpwV 24wWpou. XN Bloyia Tou
VEQPOU TTAPATNPBONKE METAOTAPUAOKOKKIKN OTIEIpAaTOVEPPITIOA e evamoBéoelc IgA Kupiwe oTo LeTdyyelo.
Tupnépacpa: H otapulokokKIK) ooTeopueAiTIda oto SiapnTikd modi1 umopei omdvia va eMMAAKEI e HETA-

Aolpwdn onelpapatoveppitida.

AEZEIX KAEIAIA: MeTaoTa@UAOKOKKIKY) omelpauatoveppitida, ooteouveAitida, diafntiké médi, ayyeiitidiko

g€avOnua, vPnAoc kapdiayyelakog kivbuvog
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