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A 59-year-old male with past medical history significant for hypertension, coronary artery disease, atrial
fibrillation, hyperlipidemia, obesity, obstructive sleep apnea and deep vein thrombosis developed severe
COVID19 pneumonia. His clinical course was noted for progressive respiratory failure that subsequently resulted
in bilateral lung transplantation. Examination of the explanted lungs was notable for the presence of extensive
grossly apparent bright yellow discolorations that histologically represented hematoidin deposits. The back-

Infarct

Lung transplantation ground lung was affected by diffuse alveolar damage, accompanied by infarcts and organizing thrombi. This case
Hemosiderin suggests that a combination of acute lung injury and thrombotic complications in severe COVID19 pneumonia
Hematoidin can facilitate formation of pockets of anoxic environment leading to hematoidin deposition within lung tissue.
Introduction venous extracorporeal membrane oxygenation (VV-ECMO). As a part

A prototypical tissue injury in severe cases of COVID19 infection
affecting lung is diffuse alveolar damage (DAD) [1-3]. The DAD as well
as in situ thrombi can be seen in association with a variety of infectious
agents however the virus associated coagulopathy appears to be an
essential part of the disease pathogenesis and in patients with severe
COVID19 can histologically manifests as large vessel thrombi and/or
fibrin microthrombi with resultant ischemic complications [1,4,5].
While hematoidin deposits have been documented in a wide range of
neoplastic and non-neoplastic conditions [6-11] to the best of our
knowledge it has not been reported in the setting of COVID19 pneu-
monia. Here we report a case of severe progressive COVID19 pneumonia
that showed prominent deposition of hematoidin in the explanted lungs.

Case presentation

A 59-year-old male never smoker with past medical history signifi-
cant for hypertension, coronary artery disease, atrial fibrillation,
hyperlipidemia, obesity (BMI 34.9), obstructive sleep apnea and deep
vein thrombosis developed severe COVID19 pneumonia (Fig. 1A) for
which he was treated with Azithromycin, Ceftriaxone, Dexamethasone
and Tocilizumab. On day 25 since onset of symptoms, the patient was
intubated for worsening hypoxia and ultimately cannulated for veno-

of the pre-transplant evaluation, he was found to have a heterozygous
Factor V Leiden mutation (F5 R506Q germline polymorphism). The
patient underwent bilateral lung transplantation (day 58) followed by
prolonged hospital course and inpatient rehabilitation. Gross examina-
tion of the explanted lungs was significant for bilateral consolidations
and foci of brightly yellow discolorations (Figure 1B). Histological ex-
amination revealed diffuse alveolar damage (DAD), predominantly in
proliferative and fibrosing phases, and organizing infarcts (Figure 1C)
associated with hemosiderin and hematoidin deposition (Figure 1D).
There were occasional organizing thrombi. The hematoidin deposits
were seen at the interface of infarcted and viable lung parenchyma,
largely within interstitium as well as within alveolar macrophages
(Figure 1E). In contrast to the hemosiderin, hematoidin deposits did not
change color on Prussian blue stain for iron (Figure 1F).

Discussion

This case documents a unique presentation of a severe COVID19
pneumonia with striking gross and light microscopic features of hema-
toidin deposition within affected lung parenchyma.

Hematoidin is a product of heme metabolism that is deposited in
tissues under low oxygen tension in association with blood extravasation
[12,13]. In contrast to hemosiderin, hematoidin is lacking iron and

Abbreviations: COVID19, Coronavirus disease 2019; DAD, diffuse alveolar damage.
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therefore is not highlighted with conventional histochemical staining
methods for iron. Under light microscopic examination it is seen as
variable in shape crystals that may or may not yield birefringence under
polarized light. The hematoidin deposits also vary in color from brightly
yellow or golden to yellow-reddish colors. Hematoidin has been docu-
mented in a variety of conditions typically associated with chronic
hemorrhage [6-8,10,14]. It has been reported in cytologic specimens of
sputum and fine needle aspiration of necrotizing lung lesions; however,
it is an unusual finding in cervicovaginal smears [6,15]. Hematoidin was
also reported in patients with traumatic and spontaneous cerebral
hemorrhages [8], acute gastrointestinal bleeding [7], and in the skin
[10]. Alone with hemosiderin it has also been noted in pulmonary in-
farcts [11].

Due to dual blood supply of lung parenchyma from the pulmonary
and bronchial arteries, lung infarcts are relatively rare, nevertheless
they do occur in cases where there is significant compromise of either
component or if both are compromised. While the observed heterozy-
gous Factor V Leiden mutation increases thrombotic risk approximately
4- to 5-fold [16], the patient’s protein C and antithrombin levels pre-
ceding lung transplant were within normal range, and therefore this
genetic alteration may not have played a significant role in thrombotic
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complications in the lung. On the other hand, a high frequency of pul-
monary arterial thrombosis and lung infarcts has been reported in fatal
cases of COVID19 infection [5,17]. In the setting of COVID19 infection,
it is likely that a combination of acute lung injury and thrombotic vas-
culopathy is responsible for propensity to pulmonary infarcts.

Conclusion

While in itself the hematoidin deposition is a non-specific phenom-
enon that can be seen in variety of conditions, it is a combination of
acute lung injury and thrombotic microangiopathy in COVID19 pneu-
monia that is likely responsible for tissue hypoxia and as in this case can
facilitate hematoidin formation in the vicinity of pulmonary infarcts.
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Fig. 1. Imaging and pathological findings. Computed
tomography of the chest (A) shows bilateral diffuse
groundglass with confluent consolidative opacities in
the mid and lower lungs (day 16); (axial plane, lung
window image). Gross examination of explanted lungs
shows consolidated lung parenchyma with geographic
areas of brightly yellow discolorations (B); gross ex-
amination following formalin fixation. Light micro-
scopic examination shows area of lung infarct (C),
streak-like brightly yellow deposits within area of
interstitial organization (D) and granular brightly
yellow deposits within alveolar macrophages (E); he-
matoxylin and eosin, original magnification x20,
%100 and x400, respectively. In contrast to hemo-
siderin (dark blue varying in size granules within
macrophages) hematoidin deposits do not change
color on Prussian blue stain for iron (F), original
magnification x400.
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