[ ¥ Case Report

Pulmonary Calcifications: Is it an Entity in the New World Dialysis

Patient?

Abstract

Metastatic pulmonary calcification (MPC) has been described in the literature to affect up to 60%
of dialysis patients. Several case series of MPC were described in 1960s and 1970s. Patients are
generally asymptomatic or may present with acute respiratory distress. This entity is associated with
up to 60% mortality. We hereby report a case of chronic kidney disease on maintenance hemodialysis
who presented with unexplained recurrent dyspnea despite adequate hemodialysis. She was evaluated
and found to have a rare presentation of calciphylaxis.
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Introduction

Metastatic pulmonary calcification (MPC)
has been described in the literature to affect
up to 60% of dialysis patients.!! Several
case series of MPC were described in
1960s and 1970s. Patients are generally
asymptomatic or may present with
acute respiratory distress. This entity is
associated with up to 60% mortality.”! In
recent years, there is a reduction in the
incidence, due to better control of serum
phosphorus, hyperparathyroidism, timely
initiation of dialysis, and improvement in
the quality of dialysis. Despite advances
in management, recent reports of MPC
make it imperative for clinicians to look
for it in patients of nonresolving lung
infiltrates or unexplained dyspnea in
dialysis patients.*! Here, we report a case
of chronic kidney disease (CKD) with
end-stage renal disease (ESRD) on regular
maintenance hemodialysis who presented
with unexplained recurrent acute respiratory
distress.

Case Report

Our index patient is a 31-year-old female,
who is a known case of hypertension
(renoparenchymal) with CKD and has been
on maintenance hemodialysis since 28
months (the basic disease was unknown).
She presented to our hospital with fever
of 1month duration and progressive
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dyspnea for 5 days. She was initiated on
antitubercular therapy (ATT) at a tertiary
care hospital in view of Mantoux positivity,
ascites, axillary lymphadenopathy, and
prolonged fever. On examination, she
was tachypnoeic and required oxygen
support. There were enlarged right
axillary lymph nodes and bilateral pedal
edema (right > left). Systemic examination
revealed crepitations in bilateral lung
fields and ascites. Her investigations are
tabulated in Table 1. Chest X-ray revealed
bilateral lung infiltrates [Figure 1].
Lower-limb venous Doppler revealed
right lower-limb iliofemoral deep-venous
thrombosis.  Echocardiography revealed
ejection fraction of 65% and no
tricuspid regurgitation/pulmonary arterial
hypertension.  Ventilation—perfusion scan
revealed matched bilateral segmental
and subsegmental defects suggestive of
intermediate  probability of pulmonary
embolism. Computed tomography (CT)
pulmonary angiogram was negative for
pulmonary embolism. Axillary lymph
node fine-needle aspiration cytology was
suggestive of large areas of necrosis with
foci of calcification and Ziehl-Neelsen
(ZN) stain showed occasional acid-fast
bacilli (AFB). Sputum AFB and cultures
were negative.

A possibility of Dbilateral pneumonitis
(bacterial/tubercular/fungal) in a patient
with  tuberculous lymphadenitis, right

lower-limb deep-vein thrombosis, CKD-
V(D) and hypertension was made. She
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was managed with antibiotics (:piperacillin/tazobactam),
modified anti-tubercular drug (ATT) (rifampicin stopped
in view of thrombocytopenia), platelet transfusion,
low-molecular-weight heparin (after platelet count improved),
and aggressive hemodialysis. She improved with treatment,
and was discharged on modified ATT and warfarin.

She was readmitted 10 days later with recurrence of fever
of 2 days duration and breathlessness. Her chest X-ray
showed bilateral fluffy infiltrates and was suggestive of
worsening of the parenchymal lesion [Figure 1b]. She was
treated with broad-spectrum antibiotics and hemodialysis.
Repeat sputum and blood cultures were sterile. Vasculitis
panel (antinuclear antibody: immunofluorescence method;
c-ANCA and p-ANCA: ELISA method; anti-GBM:
immunofluorescence method) was negative. She was
intubated in view of worsening dyspnea. Bronchoscopy
was done which revealed a hemorrhagic lavage. The
bronchial aspirate was negative on ZN stain smear and
cultures (bacterial/fungal/Mycobacterium tuberculosis rapid
expert). There were no hemosiderin-laden macrophages.
High-resolution CT (HRCT) of the chest revealed
multiple hyperdense airspace infiltrates involving bilateral
lung fields and enlarged mediastinal lymph nodes with
calcification [Figure 2a and b]. CT-guided percutaneous
trucut lung biopsy was done which was suggestive of

Table 1: Investigations

Investigations Results
Hemoglobin 9.2 g/dl
TLC 15,000/mm?
DLC N75% L16% M 06% E 03%
Platelet count 4000/mm3
BUN 51.5 mg/dl
Serum creatinine 7.81 mg/dl
Calcium 9.80 mg/dl
Phosphorus 2.50 mg/dl
ALP 167.00 TU/1
Albumin 2.0 g/dl
Corrected calcium 11.6 mg/dl
PTH 211 pg/ml
CaxP 29

TLC: Total lymphocyte counts, DLC: Differential leukocyte
counts, BUN: Blood urea nitrogen, ALP: Alkaline phosphatase,
PTH: Parathyroid hormone, CaxP: Calcium-phosphorus

Figure 1: (a) Chest X-ray showing bilateral lung infiltrates. (b) chest X-ray
showing bilateral fluffy infiltrates
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marked thickening of alveolar septa along with fibrosis
and extensive calcification. The calcification involved
septal blood vessels without any evidence of thrombosis
or granulomas [Figure 2c]. Hence, a diagnosis of MPC
was made. The patient succumbed to her illness despite
treatment.

Discussion

There are two types of parenchymal pulmonary calcification
that have been described so far: dystrophic and metastatic.
Dystrophic calcification is caused by the deposition of
crystalline hydroxyapatite calcium salt in diseased lung due
to an inflammatory process such as infection, in a patient
with a normal serum level of calcium and phosphate.
Metastatic calcifications are caused by deposition of
calcium salt in a normal lung tissue and are associated with
high levels of serum calcium and phosphate.' The common
causes of metastatic calcification can be benign (ESRD
on dialysis, primary hyperparathyroidism, milk-alkali
syndrome, and sarcoidosis) or malignancy (multiple
myeloma, parathyroid carcinoma, and lymphoma).l”!

Metastatic calcification in patients with CKD was
first described by Virchow in 1855. Hans Selye first
described calciphylaxis in 1961.187 Visceral calcification
has been described in up to 79% of dialysis patients on
autopsy.”’ With the advent of hemodialysis, several case
series of MPC have been described in the 1960s and 1970s.
In an autopsy series of hemodialysis patients, histological
changes of MPC were seen in 60% of the cases.!"! Conger
et al. described nine cases of MPC on autopsy which
correlated with restrictive lung findings during life.l!
Justrabo et al. reviewed 13 cases in patients on dialysis or
after renal transplantation, of which seven patients died of
acute respiratory distress.?

Figure 2: (a and b) High-resolution computed tomography of the chest
revealed multiple hyperdense airspace infiltrates involving bilateral lung
fields and enlarged mediastinal lymph nodes with calcification. (c) Lung
biopsy showing of marked thickening of alveolar septa along with fibrosis
and extensive calcification (H and E, x200)
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In the recent years, the incidence has decreased
probably due to better control of serum phosphorus and
hyperparathyroidism, timely initiation of dialysis thereby
correcting the uremic milieu, and an overall improvement
in the quality of dialysis. Despite advances in management
of dialysis patients, recent reports of MPC make it
imperative for clinicians to keep it in differential diagnosis
of nonresolving lung infiltrates or unexplained dyspnea in
dialysis patients.’5) Pulmonary calciphylaxis is the most
severe form of lung calcification and is characterized
by small- and medium-vessel calcification, fibrointimal
hyperplasia, thrombosis, and distal ischemic necrosis of
lung tissue.!”

Literature suggests that previous priming with a
calcifying factor (parathyroid hormone, Vitamin D, and
azotemia), followed by exposure to a challenging agent
(e.g.,; calcium salts, tissue injury, or physical stress)
results in calcification.’] Visceral calcification occurs
more commonly in tissues with alkaline pH such as lungs,
kidney, and stomach. Various hypotheses for pathogenesis
have been postulated such as (a) Alkaline conditions in
lung due to carbon dioxide removal which has upper
lobe predilection due to higher ventilation—perfusion
ratio promotes calcification. Acidosis in the interdialytic
interval has been postulated to leach calcium from bone,
leading to its deposition in soft tissue during postdialysis
alkalosis. Intermittent alkalosis increases the activity
of alkaline phosphatase, which catalyzes the release of
phosphates.”! (b) An elevated calcium-phosphorus (CaXP)
product of more than 70 mg*dl* (normal product being
40 mg*dl?) favors metastatic calcification though it can
be seen with normal or even low levels. Parathormone,
Vitamin D, and uremia act like sensitizing agent and
promote calcification.””? In the autopsy series by Conger
et al and Kuzela et al.”! there was no significant
correlation between CaXP product and presence or severity
of calcification. Nigwekar et al. suggested that normal
or low CaXP values may be due to tissue deposition of
crystals."! (¢) Two different forms of calcification are
present in patients with CKD. Nonvisceral and vascular
calcification are due to hydroxyapatite, which is similar
to bone on chemical analysis. Visceral calcification is due
to amorphous whitlockite ([CaMg]® [PO,]*). Magnesium
is an integral part of whitlockite, and high serum levels
in CKD patients may be a risk factor.’? (d) Lung
injury due to pulmonary edema or infection promotes
calcification.>” Use of steroid or warfarin, and protein C
and protein S deficiency are risk factors for calciphylaxis. It
is also postulated that deficiency of calcification inhibitors
such as fetuin-A, matrix GLA protein (worsened due to use
of warfarin as it is Vitamin K dependent), osteoprotegerin,
and pyrophosphate promotes calcification process.['*!!]

Patients with MPC are usually asymptomatic but may
present with mild dyspnea or acute respiratory distress.
Pulmonary function test shows a restrictive lung pattern
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which correlates with MPC in lungs.[! Pulmonary artery
pressures do not correlate with MPC.I!  Soft-tissue
calcification is more common in dialysis patients. Kuzela
et al. demonstrated soft-tissue calcification in 79% of
dialysis patients as compared to 44% of nondialysis
patients.”? The presence and severity of soft-tissue
calcification was not related to age, duration of dialysis,
etiology of renal disease, hyperparathyroidism, radiographic
findings, serum calcium and phosphate levels, CaXP
products, or type of metabolic bone disease.!"”!

Chest radiographs are usually normal. Findings of confluent
or patchy airspace opacities, discrete calcified nodules, or
diffuse interstitial process can be seen occasionally. The
relative stability of these pulmonary infiltrates despite
treatment helps in differentiating from pulmonary edema or
infection.'" HRCT is more sensitive and can demonstrate
calcification in approximately 60% of cases.'"] The most
common finding is multiple 3-10 mm poorly defined
centrilobular nodules. Other patterns can be diffuse or
patchy areas of ground-glass opacity or consolidation.!'*!
High-attenuation signals are characteristic and combination
of pulmonary and vascular calcification may be diagnostic
of MPC.!  Radionuclide (Tc99m-MDP) imaging is
considered to be the most sensitive technique for the early
detection of MPC.! Increased radioactive isotope lung
uptake which are symmetrical and dense to obliterate the
rib outlines is diagnostic.'® It can demonstrate calcification
even when it is not apparent radiologically and obviates the
need for invasive diagnostic procedure.

The diagnosis of MPC is confirmed by histology. In
lungs, calcification usually deposits in the interstitium
of the alveolar septum, the walls of the bronchioles and
pulmonary vessels, or large airways. Calcifications are seen
on hematoxylin and eosin staining as basophilic granular,
lamellar, and plate-like materials that stain positively with
von kossa and alizarin red stains. In mild cases, alveolar
septa are slightly edematous with short, wavy, interlacing
fibers stippled by fine, basophilic calcium granules. With
progression, wavy fibrils become thicker and longer, and
the septa become broader and more fibrotic and may
even be associated with a giant cell reaction. Vascular
calcification in the lungs usually parallels pulmonary
parenchymal calcification.!®

Therapy for MPC or visceral -calcification includes
normalization of the CaXP product, increase in dialysis
dose, therapy for hyperparathyroidism, and renal
transplantation. Correction of hypercalcemia (stopping
calcium supplement, Vitamin D analogs, and use of
bisphosphonates) and parathyroidectomy has been reported
to improve metastatic calcification.>!""] There are conflicting
results after transplantation, with reported cases of
worsening postrenal transplantation.!”!

Our patient presented with acute respiratory distress and
MPC was proved on lung biopsy. She had hypercalcemia
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but a normal CaxP product which can be seen in acute
cases due to deposition of crystals. HRCT chest was
suggestive and diagnosis was finally confirmed on biopsy.
No evidence of thrombosis was seen, and hence, a
diagnosis of calciphylaxis was not made. We hypothesize
that warfarin could have led to worsening of lung lesions.

Conclusion

MPC, though rare, may occasionally be seen in our
clinical practice. It should be considered in the differential
diagnosis of unexplained dyspnea or nonresolving lung
shadows in a dialysis patient. HRCT is only suggestive
of MPC, and radionuclide scan may help in establishing
a diagnosis. However, a lung biopsy is confirmatory for
establishing this diagnosis. Despite advances, there is a
need to understand the pathophysiology of calcification,
and treatment options need to be further explored.
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