CASE REPORT

Macrophage Activation in Lupus Nephritis:
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ABSTRACT
A Hispanic male in his 20s presented to the hospital with
altered mental status and severe hypercalcemia. During
his hospitalization, he developed clinical deterioration
requiring intubation and ICU transfer. Initial work-up
revealed low PTH and PTHrP levels, along with elevated
vitamin D 25-OH and 1,25-OH levels. He developed pro-
gressive acute kidney injury, and a kidney biopsy later
confirmed macrophage activation syndrome (MAS) in a
background of type III lupus nephritis. His hypercalce-
mia resolved following pulse methylprednisolone ther-
apy. Once clinically improved, the patient reported re-
cent use of vitamin D supplementation. After excluding
other causes of non-PTH-dependent hypercalcemia with
elevated 1,25-OH vitamin D, MAS was determined to be
the driver of increased 1-alpha hydroxylase activity, exac-
erbated by exogenous vitamin D. This is the first report-
ed case of severe hypercalcemia due to MAS from lupus
nephritis, compounded by vitamin D supplementation.
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INTRODUCTION

Hypercalcemia is a common entity, with over 90 percent of
cases due to primary hyperparathyroidism or malignancy.!
Although rare, systemic lupus erythematosus (SLE) has been
reported as a cause of hypercalcemia, potentially linked to
parathyroid hormone-related protein (PTHrP) production
and cytokine release, though the exact mechanism remains
unclear.>?

Macrophage activation syndrome (MAS) is a hyperin-
flammatory condition characterized by excessive cytokine
production, leading to macrophage and T-cell activation,
hemophagocytosis, and life-threatening multi-organ dys-
function.* MAS can be triggered by systemic inflammatory
disorders, including SLE. Activated macrophages produce
1,25-dihydroxyvitamin D through unregulated 1-alpha
hydroxylase activity, a mechanism previously noted in
granulomatous diseases.'® This dysregulation, especially
when combined with high vitamin D stores, can result in
hypercalcemia.
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We report the first known case of a 22-year-old Hispanic
male with SLE complicated by severe lupus nephritis, pre-
senting with altered mental status due to hypercalcemia
found to be secondary to MAS coupled with recent vitamin
D supplementation.

CASE PRESENTATION

A Hispanic male from the Dominican Republic in his 20s,
who immigrated to the United States one year prior, with
ongoing work up for possible SLE, presented to the hospital
after an acute change in mental status. On arrival, the patient
was hemodynamically stable, but somnolent and oriented
only to person and place. No focal deficits were present on
the neurological exam. Due to deteriorating mental status,
he required transfer to the Intensive Care Unit (ICU). There,
he was found to have severe hypercalcemia of 15.9 mg/dL.

DIAGNOSTIC ASSESSMENT

Initial calcium was 15.9 mg/dL followed by 13.5 mg/dL
after IV fluids. Ionized calcium was 1.46 mmol/L. Hyper-
calcemia workup revealed Parathyroid hormone (PTH) of
1.6 pg/mL (reference 15-65 pg/mL), 25-hydroxyvitamin D
of 129 ng/mL (30-100 ng/mL), 1,25-dihydroxyvitamin D of
190 pg/mL (24.8-81.5 pg/mL), free light chains ratio unre-
markable. White blood count was 15 10e3/uL, potassium
6.2 mEq/L, sodium 128 mEq/L, lactate 2.7 mmol/L, and pro-
calcitonin of 1.6 ng/mL. His kidney function revealed Cr of
1.59 (increased from a baseline of 0.9). Cerebrospinal fluid
analysis and brain MRI were unremarkable. Investigation of
the AKI revealed a positive ANA 1:1280, positive dsDNA,
and a low C3/C4 concerning for a primo diagnosis of SLE.
Eventually, due to worsening AKI, a kidney biopsy revealed
lupus nephritis, with immunofluorescence significant for
full house deposition (presence C3, Cla and all major immu-
noglobulins: IgG, IgA, and IgM) with a strong predominance
of Clq, consistent with type Il lupus nephritis. There was
also evidence of MAS secondary to lupus with interstitial
kidney involvement.
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TREATMENT

The patient was started on methylprednisolone 1 mg/kg
on hospital day 2 due to concern for lupus nephritis. Given
persistent hypercalcemia, he was given calcitonin 200 mg
subcutaneously on hospital days 4 and 5, then started on
calcitonin 200 mg every eight hours for six doses. Bisphos-
phonates and aggressive IV fluid resuscitation were avoided
given the patient’s acute kidney injury. After type III lupus
nephritis was confirmed, he completed a five-day course of
methylprednisolone 1 g daily.

OUTCOME AND FOLLOW-UP

Mental status slowly improved, and vitamin D levels
trended down (vitamin D 25 hydroxy 69 ng/mL and vitamin
D 1,25 50.7 pg/mL) on hospital day 6. Unfortunately, the
patient developed hemorrhagic shock due to a large left ret-
roperitoneal hematoma and hemoperitoneum after kidney
biopsy. After multiple surgical interventions for bleeding
source control and a massive transfusion protocol (received
14 units of red blood cell products), he ultimately improved
and was transferred out of the ICU again. His calcium lev-
els normalized after the second day of steroid pulse therapy.
When the patient was stable and extubated, he endorsed
vitamin D supplementation.

DISCUSSION

Hypercalcemia is a common finding, with primary hyper-
parathyroidism and malignancy accounting for approxi-
mately 90% of cases.! The other 10% of causes are diverse,
including vitamin D intoxication, granulomatous disorders,
medications, and thyrotoxicosis.! Systemic lupus erythe-
matosus is a rare and not fully understood cause of hyper-
calcemia.>?® One of the mechanisms that has been proposed
is that there is an excessive PTHrP or presence of autoan-
tibodies against PTH receptors that drive the hypercalce-
mia.>® Another proposed mechanism is that the cytokines
released by active SLE such as interleukin (IL)-6, IL-1 and
prostaglandin E directly stimulate osteoclast bone resorp-
tion leading to hypercalcemia.>® Xu et al presented a lit-
erature review of hypercalcemia and lupus nephritis and of
the 17 patients they reviewed with SLE and hypercalcemia,
14 had active SLE, 3 patients had elevated PTHrP, and five
had lupus nephritis.? Out of all the 17 patients, the hypercal-
cemia responded to glucocorticoids in 11 of them. In their
recent review of rare causes of hypercalcemia, Motlaghzadeh
et al mentioned SLE in several cases, most of them due to
elevated PTHrP.! In our case, PTHrP was negative.

MAS is a life-threatening complication of inflammatory
conditions, occurring in the setting of activated macro-
phages and hemophagocytic histiocytes causing multiple
organ dysfunction.* This condition was initially reported in
a patient with systemic juvenile idiopathic arthritis, later
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described in multiple other systemic inflammatory dis-
orders, including SLE. Recognition of MAS is challenging
as there is no diagnostic test or criteria that differentiates
it from other systemic inflammatory conditions.* As it
has been described in other conditions such as granuloma-
tous diseases, activated macrophages are able to produce
1,25-dihydroxyvitamin D due to unregulated expression of
1-alpha-hydroxylase.'® There has not been any established
relationship between MAS and hypercalcemia in the litera-
ture. We believe that our patient’s hypercalcemia was likely
due to MAS, given the findings of the kidney biopsy results
and his elevated levels of 1,25-hydroxyvitamin D, adding to
the fact of no other identifiable cause (such as granuloma-
tous disease). The over-expression and unregulated activity
of l-alpha-hydroxylase due to the activated macrophages
in MAS could explain the rapid conversion of the patient’s
25-OH-vitamin D to active 1,25-hydroxyvitamin D, leading
to his severe hypercalcemia. The kidney biopsy revealed
findings consistent with MAS, and the decrease in serum
1,25-dihydroxyvitamin D and calcium after treatment of the
lupus nephritis with pulse dose steroids support our theory.
Moreover, the successful treatment of MAS in the setting of
a lupus flare with steroids has been previously described in
the literature.®

Most cases of 1,25-dihydroxyvitamin D induced hyper-
calcemia improve with glucocorticoids as seen in our case.!
Glucocorticoids are the therapy of choice for patients with
1,25-hydroxyvitamin D mediated hypercalcemia, as they
inhibit 1-alpha-hydroxylase.” Patients usually have a favor-
able response within a week of initiating steroids.

References

1. Motlaghzadeh Y, Bilezikian JP, Sellmeyer DE. Rare Caus-
es of Hypercalcemia: 2021 Update. J Clin Endocrinol Metab.
2021;106(11):3113-3128. PMID: 34240162

2. Abdul Gafor AH, Cader RA, Das S, Masir N, Wahid FA. An
interesting case of systemic lupus erythematosus presenting
with hypercalcemia: A diagnostic dilemma. Am ] Case Rep.
2013;14:1-3. PMID: 23569551

3. Xu L, Zhang J, Pu R, Yue Z, Mo Y, Jiang X. Lupus Nephritis
With Mild Asymptomatic Hypercalcemia in Children: A Case
Report and Literature Review. Front Pediatr. 2019;7:507. PMID:
31867297

4. Crayne CB, Albeituni S, Nichols KE, Cron RQ. The Immu-
nology of Macrophage Activation Syndrome. Front Immunol.
2019,10(FEB):119. PMID: 30774631

5. Overbergh L, Decallonne B, Valckx D, et al. Identification and im-
mune regulation of 25-hydroxyvitamin D-1-alpha-hydroxylase
in murine macrophages. Clin Exp Immunol. 2000;120(1):139-
146. PMID: 10759775

6. Gouda W, Alsaqabi F, Moshrif A, Abbas AS, Abdel-Aziz TM,
Islam MA. Macrophage activation syndrome triggered by sys-
temic lupus erythematosus flare: successful treatment with a
combination of dexamethasone sodium phosphate, intravenous
immunoglobulin, and cyclosporine: a case report. ] Med Case
Rep. 2021;15(1):497. PMID: 34620236

7. Sternlicht H, Glezerman IG. Hypercalcemia of malignancy and
new treatment options. Ther Clin Risk Manag. 2015;11:1779-
1788. PMID: 26675713

NOVEMBER 2025 RHODE ISLAND MEDICAL JOURNAL 15


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-11.asp
https://www.rimedicalsociety.org

CASE REPORT

Authors Disclosures

Ricaurte Crespo Trevino, MD, Internal Medicine Resident, Mass Ethical Approvals: Our institutions do not require ethical approval
General Brigham Salem Hospital, Department of Medicine, for reporting individual case reports.
Salem, MA.

Disclaimer: The views expressed herein are those of the authors
Esra Sari, MD, Endocrinology Fellow, Tufts Medical Center, and do not necessarily reflect the views of their employers.

Division of Endocrinology, Boston, MA. Funding: No public or commercial funding

Carolina Saldanha Lima, MD, Internal Medicine Resident, Mass

General Brigham Salem Hospital, Department of Medicine, Correspondence

Salem, MA. Ricaurte Crespo Trevino, MD
Jeffrey Vercollone, MD, MSc, Attending Physician, Dunedin 81 Highland Ave., Salem, MA 01970

Hospital, Southern DHB Endocrinology, Dunedin, New ricaurte.crespo@udem.edu

Zealand.

RIMJ ARCHIVES | NOVEMBER ISSUE WEBPAGE | RIMS §Q17 2095/ NOVEMBER 2025 RHODE ISLAND MEDICAL JOURNAL 16


mailto:ricaurte.crespo@udem.edu
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-11.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Cases, Images
	CONTENTS–Contributions
	CONTENTS–Features,News, People
	CASE–Surana
	CASE–Biglione
	CASE–Trevino
	IMAGES–Loczi-Storm
	RESEARCH–Batayneh
	RESEARCH–Daici
	RESEARCH–Lhamu
	RESEARCH–Pearce
	RESEARCH–Waddell
	RESEARCH–Wahood
	HEALTH-McAtee
	HEALTH–Vital Statistics
	RIMS–Convivium
	BOOK–Elam
	PERSPECTIVE–Rios
	NEWS
	PEOPLE/PLACES
	OBITUARIES

