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Abstract
Background. Liver involvement secondary to multiple myeloma is a rare and uncommon radiologic finding.
Such extraosseous secondary lesions as well as tongue involvement require pathohistological confirmation
to prevent misdiagnosis. Clinical and laboratory diagnostics are challenging in patients with COVID-19 and
underlying multiple myeloma and its secondary lesions, leading to difficulties in treatment and outcomes.
Case Report. A 64-year-old male patient, not vaccinated against COVID-19, with a history of multiple
myeloma presented with symptoms of headache, fatigue, dyspnea, cough, and fever. The patient’s
medical history was intricate, involving cholecystectomy and a diagnosis of multiple myeloma, which was
subsequently treated with chemotherapy and radiation therapy. Additionally, uncommon liver and tongue
involvement secondary to multiple myeloma was found. Upon admission, the patient’s peripheral oxygen
saturation was 90%, accompanied by increasing shortness of breath and a respiratory rate of 26 breaths
per minute. A positive COVID-19 test was recorded. A lung computed tomography revealed bilateral
multifocal areas of ground-glass opacity and consolidation, encompassing the entire pulmonary regions,
corresponding to CO-RADS 6. The patient was admitted to the intensive care unit. Despite initiating oxygen
support and symptomatic therapy, the patient’s death occurred. Autopsy confirmed the development of
severe acute respiratory distress syndrome and bilateral hemorrhagic pneumonia, with multiple myeloma
as a contributing factor.
Conclusions. This case report highlighted the rare occurrence of secondary liver involvement in multiple
myeloma, characterized by nodules with distinct imaging features. It underscored the importance of identify-
ing coexisting lesions, such as tongue involvement, and the diagnostic challenges they pose. Additionally,
the case emphasized the need for comprehensive clinical assessment in patients with concurrent COVID-19
and underlying multiple myeloma, as it may lead to the development of acute respiratory distress syndrome.
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Introduction
The difficulty in diagnosing multiple myeloma (MM) lies in
the challenge of identifying secondary extraosseous lesions
with the currently available radiological techniques [1].
Combining methods and techniques employed in radiology
and pathology with monitoring blood and urine changes
raises the accurate diagnosis of atypical MM spreading [2].
It is important for radiologists to be more aware of rare lo-
cations of MM metastasis as they are the first to face the vi-
sualization of such lifetime changes [3]. The COVID-19
pandemic has posed an additional challenge for all diagnos-
tic specialties [4]. This includes various visual, laboratory,
and morphological findings that need differentiation in
patients with hematological malignancies diagnosed with
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) [5]. Individuals with hematologic malignancies
are considered to have a higher susceptibility to SARS-
CoV-2 infection and be at increased risk of fatality due
to the presence of an underlying lymphoproliferative dis-
ease, treatment-induced immunosuppression, or comorbidi-
ties [6, 7]. A meta-analysis by Yang L et al. revealed
that cancer is an independent risk factor for mortality in
COVID-19 patients [8]. Moreover, the presence of malig-
nancy has been identified as one of the key contributing
factors impacting the mortality pattern in patients with
ischemic heart disease, hypertension, and diabetes melli-
tus [9]. Additionally, anemia, which is commonly present
in patients with bone marrow cancer, serves as risk determi-
nant of severe COVID-19 outcomes [10–12]. Furthermore,
in MM patients, adverse prognostic indicators, in addition
to the above mentioned, are more lines of therapy, older
age, and CD38 antibody-directed and B-cell maturation
antigen-directed therapies [13]. We present a case report
of secondary liver nodular and tongue involvement in MM
patient with COVID-induced acute respiratory distress syn-
drome (ARDS).

Case Report

Patient Information
Primary Concerns and Symptoms
On November 18, 2022, a 64-year-old male patient was
admitted to the hospital presenting with complaints of per-
sistent headache, fatigue, dyspnea, cough, and fever, which
were unresponsive to antipyretic medication administered
at home. The patient had been experiencing these symp-
toms for five days, during which his condition progressively
worsened. He attributed his deteriorating condition to his
underlying illness. However, when his wife began experi-
encing similar symptoms, he sought medical assistance at
the hospital.

Medical History
The patient’s medical history indicated cholecystectomy
performed in 2020 and negative test results for human im-
munodeficiency virus (HIV), hepatitis B virus (HBV), and
hepatitis C virus (HCV). On December 2, 2021, a year to
the current hospitalization, the patient consulted a verte-
brologist due to complaints of back pain. The patient’s neu-
roorthopedic status was characterized by difficulty walking

due to pain, increased thoracic kyphosis, and tense par-
avertebral muscles in the thoracic region. The spinous pro-
cesses, intervertebral spaces, and paravertebral points from
Th II to Th XII were tender upon palpation. Peripheral
lymph nodes were not palpable. Computed tomography
(CT) imaging revealed a pattern of metastatic lesions in
the thoracic spine and pelvic bones. Magnetic resonance
imaging (MRI) demonstrated signs of infiltrative changes
in the bone marrow of the Th IX vertebra complicated
by spinal canal stenosis. Additional infiltration foci were
visualized in the bodies of the Th III, Th VII, Th VIII ver-
tebrae, in the left pedicle of the Th III arch vertebra, in
the XII left rib, and in both iliac bones. Subsequently, open
biopsy of the Th IX vertebra was carried out for morpho-
logical examination. Routine histological analysis revealed
tissue fragments measuring 0.3-0.5 cm and consisting of
white fragile material and two fragments of dense bone
measuring 0.5 cm. Microscopically, diffuse proliferations
of large, rounded lymphoid and plasmacytoid cells were
observed among the fragments of compact and cancellous
bone, morphologically corresponding to plasmacytoma.
Immunohistochemical investigation (Fig. 1, 2) revealed
a positive reaction of tumor cells with CD38 Ab-3, CD79
alpha, CD138, CD56/NCAM-1, and Kappa light chain ab-
2. Conversely, CD20, Cytokeratin, Pan Ab-1, SOX-10, and
Lambda light chain ab-2 exhibited a negative reaction with
tumor cells. The immunophenotype and morphology of
the tumor were indicative of predominantly pleomorphic
and immature cells, supporting a diagnosis of plasmacy-
toma (Fig. 1, 2).

Diagnosis. C90.0 - stage 1 multiple myeloma (Inter-
national Staging System), with prominent osteolytic syn-
drome, secondary involvement of the Th IX-X vertebrae,
resulting in significant pain. Frankel grade E spinal cord
compression, accompanied by multiple affected iliac bones,
spine, and XI left rib.

Coexisting Conditions. Chronic ischemic heart dis-
ease (I25.8).

Treatment. The patient received long-term treatment
for heart disease with bisoprolol, ivabradine, and acidum
acetylsalicylicum, administered from January 12, 2022, to
September 17, 2022, along with five courses of chemother-
apy using the bortezomib, cyclophosphamide, and dex-
amethasone (VCD) protocol, followed by two courses
of chemotherapy according to the bortezomib, lenalido-
mide, and dexamethasone (VRD) protocol. Subsequently,
a chemotherapy course involving pomalidomide, dexam-
ethasone, and bortezomib was administered, during which
patient’s condition worsened and back pain increased. Ad-
ditionally, the patient underwent radiation therapy for the tho-
racic spine, with a total dose of 30 Gray administered.

Outcomes. The bone marrow sample exhibited the fol-
lowing altered indices: metamyelocytes - 4% (Normal (N)
- 8-15%), segmented neutrophils - 25.5% (N - 13.1-24.1%),
monocytes - 5% (N - 0.7-3.1%), lymphocytes - 16% (N -
4.3-13.7%), and a mitosis of the erythroid cell line ratio of
1:500 (N - 3:500).

After the completion of treatment and relative stabi-
lization of the clinical condition and laboratory parame-
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Figure 1. Immunohistochemistry of secondary myeloma lesion of the Th IX vertebra: A) CD 20 (Ab-1, Thermo
Scientific), magnification - ×400; B) CD 79 alpha (SP18, Thermo Scientific), magnification - ×100; C) Kappa light

chain ab-2 (Rabbit polyclonal, Thermo Scientific), magnification - ×100; D) Cytokeratin, Pan Ab-1 (AE1/AE3), Thermo
Scientific), magnification - ×400.

Figure 2. Immunohistochemistry of secondary myeloma lesion of Th IX vertebra: A) CD 38 Ab-3 (Clone 38C03,
NeoMarkers), magnification - ×100; B) CD 56/NCAM-1 (Clone 123C3, Master Diagnostica), magnification - ×100;

C) CD 138 (EP201, Master Diagnostica), magnification - ×400; D) Lambda light chain ab-2 (Rabbit polyclonal, Thermo
Scientific), magnification - ×100.

ters (Table 1), the patient was discharged home. During
a short two-week stay from September 18, 2022, to Oc-
tober 3, 2022, the patient developed fever, weakness, and
weight loss. Upon readmission to the hospital on Octo-
ber 4, 2022, and subsequent ultrasound examination, mul-
tiple liver lesions were detected. These lesions appeared
as round hypo- and hyperechoic lesions measuring 0.8-
1.4 cm, as confirmed by contrast-enhanced abdominal CT

scan, where the lesions were hypodense in the venous phase
(Fig. 3). Furthermore, the presence of atypical plasma cells
was confirmed through liver biopsy with immunohisto-
chemical analysis. Additionally, ultrasound examination
revealed effusion in both pleural sinuses, with hemorrhagic
content during puncture.

Additionally, during the examination, a mass was found
within the root of the tongue: a mixed growth tumor of
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Table 1. Progression of laboratory results over time.

Disease stage description

Laboratory indices
Secondary

spinal lesions
(Dec 2, 2021)

After
chemotherapy and
radiation therapy
treatment (Sep 15,

2022)

Secondary root of
the tongue and

liver lesions
(Oct 24, 2022)

COVID-19
(Nov 18,

2022)

COVID-19
(Nov 21,

2022)

Reference
interval

Complete blood count test
White blood cells (x109/µL) 7.16 8.47 2.96 4.81 9.3 4.0-9.0
Segmented neutrophils (%) 82 77 64 68 82 47-72
Band neutrophils (%) 2 2 25 20 2 1-6
Lymphocytes (%) 12 11 8 8 12 19-37
Neutrophil-to-lymphocyte ratio 7 7.18 11.12 11 7 0.78-3.0
Monocytes (%) 3 10 0 2 3 3-11
Eosinophils (%) 1 0 0 2 1 0.5-5
Basophils (%) 0 0 3 0 0 0-1.5
Platelets (x109/µL) 145 229 35 145 130 150-350
Red blood cells (x1012/µL) 4.4 4 3.8 2.8 2.4 4.7-6.1
Haemoglobin (g/L) 130 108 105 94 71 130-170
Haematocrit (L/L) 0.38 0.33 0.29 0.27 0.22 0.4-0.5
Erythrocyte sedimentation rate
(mm/hour)

27 33 41 45 72 1-10

Serum biochemistry panel
Glucose (mmol/L) 5.96 5.74 5.42 6.31 6.71 4.2-6.4
Total protein (g/L) 76 65.9 55.7 64 69 66-87
Total bilirubin (µmol/L) 9.1 10.5 24.7 14.7 8 5-21
Direct bilirubin (µmol/L) 1.7 2.6 6.5 2.7 1.3 ≤ 5.1
Aspartate aminotrans-
ferase (U/L)

21.8 32 94.1 15.8 24.3 <37

Alanine aminotransferase (U/L) 52 27.8 38.3 13.2 31.9 <41
Urea (mmol/L) 7.84 6.75 8.81 16.4 27.3 ≤ 8.3
Creatinine (µmol/L) 125.7 115 169.5 226.3 341.9 62-115
Potassium (mmol/L) 4.44 3.58 4.38 4.19 6.1 3.44-5.3
Sodium (mmol/L) 141.1 131 131.2 125.3 133.2 130.5-156.6
Chlorides (mmol/L) 99.5 101.5 109.1 104.8 105.9 95-110
Total calcium (mmol/L) n/p n/p 2.98 n/p n/p 2.15-2.50
Procalcitonin (ng/ml) <0.1 n/p n/p <0.1 0.43 <0.5

Coagulation panel
Prothrombin time test (s) 14.1 15.3 15.7 10.7 12.4 10.5-14.8
Prothrombin index (%) 92.9 83.6 81.5 103.5 88.8 85.4-121.6
Quick prothrombin
time test (%)

68.6 64.3 60.8 77.2 66.1 80-120

International normalized ratio 1.16 1.24 1.28 0.97 1.13 0.8-1.2
Fibrinogen (g/L) 3.15 3.88 4.7 4 4.4 2-4

Blood plasma protein fractions (electrophoresis method)
Albumin (g/L) 49.31 31.55 26.17 n/p n/p 34.4-45.0
α1-globulin (g/L) 3.14 1.53 2.9 n/p n/p 1.6-6.7
α2-globulin (g/L) 10.52 6 11 n/p n/p 5.6-12.4
β -globulin (g/L) 22.87 9.9 3.92 n/p n/p 4.4-11.6
β2-microglobulin (g/L) 2.1 1.9 n/p n/p n/p 0-3.0
γ-globulin (g/L) 14.16 5.99 9.34 n/p n/p 5.5-13.4
Monoclonal serum protein IgA
Kappa in the gamma region
(g/L)

4.37 Absent 1.64 n/p n/p Absence

Urine plasma protein fractions (electrophoresis method)
Bence-Jones protein of Kappa
class in the beta region (g/L)

0.737 0.035 0.157 n/p n/p Absence

Notes: n/p – analysis was not performed.
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Figure 3. Imaging findings of lesions secondary to multiple myeloma: A, B) CT signs of destructive osteolytic foci with
cortical layer disruption and a paravertebral pathologic soft tissue mass; C) CT signs of subcapsular liver hypodense

lesion in the right hepatic lobe (S7) in the venous phase; D) Ultrasound findings of multiple hypoechogenic and
hyperechogenic lesions in the liver.

2.5 to 3.0 cm located closer to the right edge of the lingual
tonsil. The mucous membrane above it appeared slightly
infiltrated and pale bluish. Pathohistological investigation
revealed infiltration by atypical plasma cells and necrotic
debris at the periphery of the sections (Fig. 4), which was
further confirmed by immunohistochemical analysis.

Figure 4. Root of the tongue: lesion secondary to
multiple myeloma. Extensive infiltration of fibrous tissue
by atypical plasma cells. Hematoxylin and eosin staining,

magnification - ×400.

Considering the patient’s complaints, radiological and
pathohistological patterns, clinical and laboratory findings
as of October 24, 2022 (Table 1), the patient was pre-
scribed dexamethasone and denosumab for hypercalcemia
(total calcium 2.98 mmol/L) and massive osteolytic le-
sions of the skeleton. Platelet transfusion performed due
to thrombocytopenia (platelets 35 x 109/µL). Peripheral

lymph nodes were not palpable. No hemorrhagic syn-
drome was found. Radiation dermatitis resulted in hyper-
pigmentation of the skin over the thoracic spine region.
Vesicular lung sounds were heard. Ultrasound examina-
tion revealed a free left pleural sinus and 1 cm of liquid
content in the right sinus. The arterial blood pressure was
120/75 mmHg and the pulse rate was 82 beats per minute.
The abdomen appeared soft and non-tender upon palpation.
The liver was non-tender with a rounded edge, palpable 2
cm below the costal margin. The spleen was not palpable.
Heart sounds were rhythmic and clear. No signs of edema
and urinary hesitancy were found. No bacterial growth
in blood culture was detected. Fever was managed with
a daily dose of diclofenac and analgin. After stabilization
of the condition during a three-week hospitalization pe-
riod (from the 4th to the 26th of October 2022), the patient
was discharged home under family physician care. Three
weeks after staying at home and having a contact with
a family member who had COVID-19, the patient devel-
oped symptoms of acute viral illness (November 18, 2022),
specifically fever, cough, shortness of breath, headache,
and increasing fatigue.

Clinical Findings and Diagnostic Assessment
The patient was admitted to the intensive care unit due to
his peripheral oxygen saturation at rest being 90%, increas-
ing shortness of breath, a respiratory rate of 26 breaths per
minute, and a positive rapid COVID-19 test (followed by
positive RT-PCR). The patient was not vaccinated against
COVID-19. CT lung examination revealed bilateral mul-
tifocal areas of ground-glass opacity and consolidation
throughout the pulmonary parenchyma, corresponding to
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Figure 5. COVID-19 lung findings: A) Coronal reconstruction of CT scan: bilateral diffuse ground-glass opacity with
consolidation and fibrous bands; B) Postmortem histological pattern (hematoxylin and eosin-stained section;

magnification - ×40: lung tissue with diffuse alveolar damage, swelling of the alveolar septa with luminal filling by
exudate, desquamation of alveolocytes, stasis and the initial development of the microcirculatory intravascular

thrombosis.

CO-RADS 6 (Fig. 5A) according to the CO-RADS classi-
fication initiated and standardized by the COVID working
group of the Dutch Radiological Society [14].

Treatment
The patient has been prescribed antipyretic medication
and dexamethasone. Due to the patient’s dyspnea and de-
creased peripheral oxygen saturation, oxygen support was
initiated with facial mask. Later, to improve efficiency, it
was replaced with the Continuous Positive Airway Pressure
(CPAP) oxygen therapy system. Since the patient’s clin-
ical condition, along with lab panel (Table 1), continued
to deteriorate, a clinical team decided to initiate invasive
mechanical ventilation in volume-controlled synchronized
intermittent mandatory ventilation (VC-SIMV) mode. Clin-
ical death, however, occurred in one day. Despite resuscita-
tion efforts, the patient could not be revived, and the patient
was pronounced biologically dead on November 22, 2022,
at 12.50 p.m.) An autopsy was conducted in the Depart-
ment of Pathology to determine the specific cause of death.
The overall hospitalization period due to COVID-19 was
five days.

Fig. 6 depicts the sequence and chronology of patient’s
events to briefly describe his history.

Outcome (a brief overview of autopsy protocol
concerning diseases)
Areas of bone destruction in Th III, Th VII - Th IX were re-
vealed during macroscopic examination at autopsy. The pleu-
ral cavities contained a small amount of bloody fluid.
The root of the tongue exhibited a whitish tumor-like mass
measuring 2.5 to 3.0 cm. The mucous membranes of the tra-

chea and main bronchi appeared swollen, plethoric, and
were covered with semi-liquid hemorrhagic mucus. Upon
cutting the lungs, variegated areas of reddish consolidation
were observed. The lung section revealed a moderate pres-
ence of frothy bloody fluid. The bronchial walls showed
no signs of thickening. Semi-liquid hemorrhagic mucus
was present within the bronchi lumen. The liver appeared
enlarged, brown, with whitish multiple foci lacking clear
contours up to 13 mm in diameter with a dense structure.
The gall bladder was absent. The kidney tissue appeared
pale pink with corticomedullary differentiation. The spleen
exhibited a soft texture, and the scraping was prominent.
The inner plate of the skull displayed multiple bone round
defects with a diameter of up to 0.4 cm. The dura mater
of the brain was tense, plethoric, while the pia mater was
moderately gelatinous.

During microscopic histological examination, the tissue
of the root of the tongue exhibited atypical plasma cell infil-
tration. In the liver, perisinusoidal spaces focalized the pres-
ence of erythrocytes and atypical plasma cells. Large foci
of atypical plasma cells were observed within the connec-
tive tissue surrounding the liver, without visualization of
the capsule. The kidneys displayed focal necrosis of the ep-
ithelium of convoluted tubules, with widened tubule lumens
containing homogeneous pink content. Blood vessels were
plethoric.

The lung tissue exhibited diffuse alveolar damage char-
acterized by cellular fibromyxoid exudates. Desquamation
of alveolocytes with the formation of hyaline membranes
was visualized. Interstitial mononuclear inflammatory infil-
trates, primarily composed of lymphocytes, were present,

December 2, 2021 January 12 - 
September 17, 2022

October 4-24, 2022 November 18-21, 2022 November 22, 2022 November 23, 2022

Admission: Covid-19
Autopsy

Key findings:
Lungs: CO-RADS 6

Key findings:
1. Diffuse alveolar 

damage
2. Skeletal, liver, and 

tongue metastases of 
multiple myeloma

Admission: Multiple 
Myeloma progression

Key findings:
Liver nodular and root 

of the tongue 
involvement

Initially diagnosed with 
Multiple Myeloma

Key findings:
Vertebrae, iliac bones, 
rib involvement; M- & 

BJ-protein

Chemotherapy and 
radiation therapy Death

Figure 6. Timeline: from initial multiple myeloma diagnosis to fatal ARDS complication from COVID-19.
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along with multiple hemorrhages and microthrombosis in
the circulatory system (Fig. 5B). The postmortem biomate-
rial collected from the trachea, bronchi, and lungs tested
positive for COVID-19 using RT-PCR, a result consistent
with the antemortem test performed at the intensive care
unit. Additionally, Candida albicans was detected by micro-
biologic method in the postmortem tissues of the trachea
and bronchi.

Autopsy summary
Underlying autopsy diseases: 1) U07.1 – 2019-novel coro-
navirus acute respiratory disease. 2) C90.0 – Multiple
Myeloma (according to clinical and autopsy data). Main
disease complications: J12.8 – Bilateral hemorrhagic
pneumonia. J96 – Respiratory failure. N19 – Kidney
failure (necrosis of the epithelium of convoluted tubules).
G93.9 – Disorder of brain. J81 – Pulmonary edema. G93.6 –
Cerebral edema. J80 – Acute respiratory distress syndrome.
J91 – Serous-hemorrhagic bilateral pleural effusion. C78.7
– Secondary malignant neoplasm of liver. C79.89 – Sec-
ondary malignant neoplasm of root of the tongue. R16.1
– Splenomegaly. Coexisting diseases: I25.8 – Chronic
ischemic heart disease.

Cause of death
I. Directly caused the death: Acute respiratory distress
syndrome, bilateral hemorrhagic pneumonia, COVID-19.
II. Other significant conditions contributing to death, but
not resulting in the underlying cause: Multiple myeloma.

Discussion
A distinctive feature of this case is the manifestation of
liver involvement secondary to MM. Remarkably, the iden-
tification of hepatic invasion by MM during radiological
examination is an infrequent occurrence. Sonography re-
vealed round hypo- and hyperechoic lesions, while contrast-
enhanced abdominal CT scans indicated hypodense le-
sions in the venous phase. Our case report correlates with
nodular liver lesions involving MM where CT findings
where biopsy confirmed [15]. Oshima et al. have reported
a 28.8 % incidence of secondary hepatic extraosseous in-
volvement at autopsy. This prevalence is attributed to
the predominant diffuse infiltration of the liver by plasma
cells, a feature that often necessitates microscopic exami-
nation for detection. The formation of visible, well-defined
tumor nodules, detectable through radiological methods,
is extremely rare in this context [16]. Heckmann et al. re-
ported that radiologic evidence of extramedullary hepatic
involvement by plasmacytoma was predominantly limited
and described it as hypo- or hyperechoic solitary or mul-
tiple lesions on ultrasound and hypodense with little or
no contrast enhancement on CT, scan which correlates
with radiologic findings observed in the present case [17].
A rare nodular lesion of the liver with MM was evidenced
by nine (0.35%) cases of macroscopic imaging among
2,584 patients [18]. Kwok et al. described two cases of
secondary MM involvement of the liver, in which bilobar
hypo- and hyperechoic lesions (the latter occasionally with
hypoechoic rims) were detected [19], resembling the sono-
graphic pattern presented in our case report. Therefore,

the visual radiologic features of hepatic MM involvement
are not clearly specific and may differ, posing a challenge
in distinguishing it from other liver lesions, especially
in cases with an atypical clinical presentation. In a sys-
tematic review and meta-analysis, Lu et al. found very
high sensitivity and specificity (96% and 77.8%, respec-
tively) of positron emission tomography-computed tomog-
raphy (PET/CT) in detecting secondary extramedullary
involvement by myeloma [20]. Prospective and retro-
spective studies have, however, established that whole-
body diffusion-weighted (DWI) MRI is more sensitive than
PET/CT in detecting the original tumor size and assess-
ing treatment outcomes based on the updated International
Myeloma Working Group (IMWG) criteria [21]. Moreover,
a meta-analysis conducted in 2018 found that whole-body
MRI was less specific than fluorodeoxyglucose-positron
emission tomography (FDG PET/CT) in staging this bone
marrow cancer [22]. A lower specificity of whole-body
MRI may be due to its ability to detect nonviable lesions,
while FDG PET/CT reveals glucose metabolism in viable
cells [23]. To address the challenge of distinguishing non-
viable lesions from viable ones with conventional MRI se-
quences, the use of functional imaging techniques such as
DWI for response assessment has been explored [24]. Addi-
tionally, a reported case demonstrated hyperintense lesions
with bilobar distribution in the liver parenchyma identified
through MRI [25]. This method is considered as the most
accurate imaging technique for the initial diagnosis of
MM [26]. For the diagnostic assessment of the present case,
contrast-enhanced CT of the chest, abdomen and pelvis,
MRI of the spine and pelvic skeleton, bone marrow sam-
pling, and biopsy of the thoracic vertebra were performed.
The phenotype of plasma cells was then determined using
immunohistochemistry on paraffin-embedded sections. Ad-
ditionally, monoclonal immunoglobulin A (IgA) -kappa
protein in the serum and Bence-Jones (kappa-type) protein
in urine were measured. On readmission (October 2022),
secondary liver and root of the tongue involvement, con-
firmed by biopsy, (CT hypodense and ultrasound hypo-
and hyperechogenic lesions) were identified. Therefore,
the aforementioned criteria were sufficient for establishing
MM diagnosis according to the IMWG criteria [27] and
a PET/CT scan was not performed in this case.

It is important to differentiate between secondary le-
sion of the tongue by multiple myeloma and extramedullary
plasmacytoma of the tongue which manifests itself in
the tongue tissue and can progress to MM in 10-40% of
patients [28–30]. In the demonstrated clinical episode, we
report the concurrent detection of a secondary lesion in
the root of the tongue originating from primary bone lo-
calization, which was identified alongside secondary liver
involvement.

It is crucial to highlight that due to the controversial
and ambiguous radiological presentation of MM manifes-
tations, biopsy samples followed by immunohistochemi-
cal staining with phenotype determination are imperative
for accurate diagnosis and subsequent treatment [31]. In
this case, biopsy of the thoracic vertebra (MM manifesta-
tions in December 2021) following immunohistochemistry
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with immunophenotype determination were performed af-
ter CT and MRI imaging. Additionally, biopsy-confirmed
liver and root of the tongue involvement were identified
on sonography and CT, respectively. Subsequently, post-
mortem macro- and microscopic morphological diagnostics
were carried out. The common morphological pattern of
pathologically altered areas in the vertebra, liver, and root
of the tongue, characterized by atypical plasma cells, was
identified through routine and immunohistochemistry stain-
ings. Histologic diagnostics, complemented by immuno-
histochemical staining of tissue samples, serves as the cor-
nerstone for diagnosing MM, as well as other lymphopro-
liferative disorders. This approach allows for the charac-
terization of cellular structures, with particular emphasis
on determining the phenotype [32]. The importance of im-
munohistochemical study, including immunophenotyping,
in secondary nodular liver lesions resulting from hemato-
logical malignancies lies in the possibility to differentially
diagnose between reactive and neoplastic infiltrates, which
cannot be accurately established by routine histological
methods [33].

MM, similar to many malignancies, frequently results
in significant changes in blood test parameters, especially
after courses of chemotherapy and radiotherapy. Therefore,
it is essential to emphasize that the patient, during the onset
of COVID-19 and the rapid development of ARDS, had
a hematologic malignancy, a condition which is considered
a predictor of severe COVID-19 and a high risk of a fa-
tal outcome [34]. According to Fattizzo et al., increased
mortality among patients with hematologic malignancies
is primarily associated with increasing age and underlying
health conditions [35]. In a study by He et al., individuals
admitted to hospital with bone marrow cancers had more
severe disease course and higher infection-related mortal-
ity rate [36]. In the presented case, neutrophil left shift,
elevated erythrocyte sedimentation rate, and lymphopenia
exhibited comparable patterns during both the recurrence
of multiple myeloma (MM), coinciding with the identifi-
cation of secondary liver and root of the tongue involve-
ment, and throughout the patient’s course of COVID-19
(Table 1). The pathophysiology of neutrophil left shift in
cancer is associated with the activation of granulopoiesis
in the bone marrow by primary tumor, which stimulates
the release and recruitment of neutrophils [37]. The lat-
ter, through interactions with lymphocytes, engage in both
pro- and anti-tumor activities and can serve as biomark-
ers for disease progression and therapy response in cancer
patients [37, 38]. The increased neutrophil-to-lymphocyte
ratio observed in this case underscores the significant role
of tumor-associated inflammation in cancer progression;
it promotes malignant angiogenesis and is associated with
worse survival [39]. The raised erythrocyte sedimentation
rate in MM is an indirect marker of myeloma protein pres-
ence, leading to hypergammaglobulinemia, a phenomenon
that accelerates falling of erythrocytes in a column [40] as
a result of protein influence on the charge neutralizing sialic
acid on the erythrocyte surface [41]. The patient exhibited
comparable changes in the neutrophil-to-lymphocyte ratio
and erythrocyte sedimentation rate during the episode of

COVID-19 in November 2022, mirroring the alterations ob-
served in the preceding MM recurrence a month earlier. It
is essential to acknowledge that such changes are character-
istic of acute viral infections as well. These laboratory data
correlate with those by Feng at al. and Simadibrata et al.,
who have concluded that high neutrophil-to-lymphocyte
ratio can serve as a predictive marker for severe COVID-19
and rapid ARDS development [42, 43]. The erythrocyte
sedimentation rate consistently remained elevated through-
out the patient’s medical history (Table 1), in contrast to
the varying percentages of band and segmental neutrophils.
Consequently, distinguishing the definitive and accurate
cause of changes in laboratory parameters in patients who
have undergone treatment for hematological malignancies
poses a challenge [44, 45]. Severe COVID-19 can be asso-
ciated with granulocytosis, as in the present case, as well as
with granulocytopenia resulting from prolonged treatment
of the underlying malignancy and leading to a higher sus-
ceptibility to bacterial co-infections during COVID-19 [36].
Frater et al. reported the correlation between lymphopenia,
increased neutrophil count, and fatality in the general pop-
ulation, suggesting that anemia might play a crucial role in
contributing to the hypoxic state and overall disease sever-
ity [46]. In the presented case, severe thrombocytopenia,
a condition that is often caused by cytotoxic effect of berte-
zomib [47] and induced by radiation [48], was detected
after chemo- and radiation therapy. Low platelet count,
observed during readmission of our SARS-CoV-2-infected
patient, is known to be associated with an increased risk
of severe ARDS in adults and mortality from COVID-19
as well [49]. High serum urea and creatinine concentra-
tions could be attributed to MM nephropathy [50] and/or
nephrotoxic effect of chemotherapy [51]. Notably, hy-
percreatinemia and hyperuricemia observed in our patient
during SARS-CoV-2 infection align with recent findings
indicating their potential as predictors of severe outcomes
in COVID-19, including acute kidney injury or in-hospital
mortality [52]. Moreover, the presence of bacterial infec-
tions during the progression of COVID-19 has a notable
influence on mortality in these individuals. It should be
emphasized the potential for atypical clinical presentations
and radiological manifestations in patients with bone mar-
row cancer, as the treatment of the underlying disease can
modify the immune system response. This can potentially
lead to delayed diagnosis of COVID-19, especially when
swab tests yield negative test results [35]. Currently, our un-
derstanding of the impact of COVID-19 on MM patients re-
mains incomplete and needs further research to investigate
the association between MM-related immunosuppression
and the COVID-19 uncontrolled immune-inflammatory
cascade in COVID-19 [53].

From this case report, it is evident that the patient suc-
cumbed to death due to ARDS, spending a total of five
days in the hospital from the onset of COVID-19 symp-
toms to his death. Despite intensive oxygen support, his
condition progressively worsened, leading to increasing
respiratory failure and ultimately resulting in a fatal out-
come. The postmortem morphological findings were typ-
ical for diffuse alveolar damage characteristic of ARDS.
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This is consistent with findings from a series of case re-
ports where, among five MM patients with COVID-19,
three individuals died due to progressive hypoxemic respi-
ratory failure and one patient developed ARDS following
temporary improvement [54]. ARDS is known to develop
secondary to MM itself, characterized by diffuse alveo-
lar infiltration by atypical plasma cells [55]. This is pre-
ceded by a gradual increase in respiratory failure due to dif-
fuse alveolar metastatic calcification of the alveolar walls
and blood vessels, accumulation of alveolar paraproteins,
and amyloidosis of alveolar septa [56]. In the context of
COVID-19, ARDS is induced by a cytokine storm, trigger-
ing an abnormal immune response marked by endothelial
inflammation, vascular thrombosis, pulmonary infiltration,
interstitial edema, and disruption of alveolar homeostasis,
ultimately causing diffuse alveolar damage [57, 58]. In
our case, morphological findings characteristic of ARDS
in COVID-19 were found in the lung tissue at autopsy.

Conclusions
This case report aimed to document secondary liver involve-
ment in MM, a relatively uncommon condition character-
ized by the formation of distinct metastatic nodules. These
nodules exhibited hypo- and hyperechoic patterns on sonog-
raphy and hypodensity during the venous phase of contrast-
enhanced CT. Additionally, this clinical episode revealed
the coexisting involvement of the tongue root secondary to
MM, characterized by infiltration by atypical plasma cells.
The second aspect was presenting a comprehensive clinical
and laboratory profile, along with post-mortem findings, in
a patient with concurrent COVID-19 and underlying MM,
that may lead to development of ARDS and pose diagnostic
challenges.
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