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Abstract 
Background and Aims: COVID-19 is a viral disease that spreads easily, caused by the SARS-CoV-2 virus. 

This illness has led to a worldwide pandemic and has caused many human fatalities. Patients with cancer have a 

weakened immune system, which makes them more susceptible to various infections. In this research, we 

wanted to compare mortality, hospitalization rate, and clinical findings in multiple myeloma (MM) patients. 

Materials and Methods: This research examined the effect of COVID-19 on sixteen individuals diagnosed 

with MM. Four hospitals—Imam Khomeini, Rouhani, Shariati, and Sina—were included in the study. All 

participants in affiliated hospitals underwent Real-time PCR testing to determine whether they had a viral 

infection with SARS-CoV-2. According to Iranian CDC guidelines, the real-time reverse transcription-

polymerase chain reaction (RT-PCR) test was performed on throat specimens using flocked swabs obtained 

immediately upon admission to confirm SARS-CoV-2 infection. Collaborative clinical virology necessitates the 

utilization of two pairs of primers, each designed to target two specific genes (the E gene and the RdRP gene). 

Results: Patients with MM were found to have a considerably higher risk of hospitalization and mortality from 

COVID-19, as per the study results. Common symptoms observed in MM patients with COVID-19 included 

fever (87.5%), cough (87.5%), and dyspnea (62.5%). Moreover, the study revealed a substantial 17-fold increase 

in the odds of MM patients with COVID-19 positive compared to their counterparts without COVID-19. 

Conclusion: The study results emphasize the critical significance of prompt identification of COVID-19 among 

patients with MM. It underscores the importance of implementing public health measures, vaccination efforts, 

and continued research to effectively prevent severe illness and fatalities related to COVID-19 within this 

vulnerable population.  
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Introduction* 

 
he Coronavirus disease 2019 (COVID-

19) has emerged due to the Severe 

Acute Respiratory Syndrome Coronavirus 2 

(SARS-CoV-2) and has become a major issue  

                                                 
*
Corresponding author: 

Mehdi Norouzi, Ph.D 

Department of Virology, School of Public Health,  

Tehran University of Medical Sciences  

Email: mnorouzi@tums.ac.ir 

 

 

 

 

 

of concern. The World Health Organization 

(WHO) has repor-ted a total of 6,985,278 

COVID-19 deaths worldwide as of November 

2023 (1). Both individuals with underlying 

disorders and good health have been affected 

by this virus (2). Typically, individuals with 

COVID-19 experience symptoms such, as 

cough, fever, and fatigue (figure 1) (2).  

Symptoms of COVID-19 can vary in their 

intensity, from mild to severe. Severe cases of 

the illness may present, pneumonia, low oxy-
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gen levels, respiratory failure, acute respiratory 

distress syndrome immune system imbalance, 

excessive cytokine release, blood clotting 

events, and dysfunction of organs may also 

happen. Certain factors have been identified as 

increasing the risk of severe COVID-19 di-

sease. These include male gender, advanced 

age, smoking, and comorbidities such as 

hypertension and other underlying disorders. 

People with these risk factors should take extra 

precautions to avoid contracting the virus and 

stay vigilant about their health (3, 5). 

Nowadays, many studies have investigated the 

relationship between cancer and viruses (6-8). 

These studies show that viral infections can 

increase the risk of some cancers and some 

viruses can increase the risk of developing 

cancer and autoimmune disease (9, 10). Mul-

tiple myeloma (MM), has become highly 

significant in the context of COVID-19 (7).  

Those with multiple myeloma have compro-

mised immune systems, making them more 

vulnerable to viral infections. Moreover, un-

derlying diseases including diabetes, cardio-

vascular disease, and chronic lung disease have 

been linked to severe outcomes in COVID-19 

patients (7, 11, 12). Recognizing the impor-

tance of multiple myeloma and underlying 

diseases in COVID-19 helps in tailoring strate-

gies to protect this vulnerable population, 

implement timely interventions, and allocate 

resources appropriately (Figure 1) (13).  

Detecting and controlling the spread of the 

virus is essential and requires a good 

understanding of its symptoms (14). In the 

context of the COVID-19 outbreak, clinicians 

have faced a diverse range of clinical manifes-

tations. Some patients experienced mild symp-

toms like coughing and a runny nose, while 

others suffered from more severe complica-

tions like pneumonia and respiratory failure 

(Figure 2). Other serious complications inclu-

ded hypoxia, acute respiratory distress syn-

drome, thromboembolism, multi-organ failure, 

immune dysfunction, and cytokine release syn-

drome-related issues (15, 16). Throughout the 

observed time frame, there is a significant risk 

of health complications and death for indivi-

duals with MM who also contracted COVID-

19 . 

This study aimed to assess clinical manifesta-

tions and outcomes of infection with COVID-

19 in MM patients compared to those who 

were negative for COVID-19. The data for this 

study were collected from hospitals supervised 

by the Iranian Network for Research in Viral 

Diseases (INRVD). 

 

Methods and Materials 

 
Study Population  

The study was conducted at four hospitals: 

Imam Khomeini, Rouhani, Shariati, and Sina, 

supervised by the INRVD. Of all our patients, 

there were an equal number of males and 

females, with 8 individuals (50%) in each cate-

gory. All 16 patients were diagnosed with mul-

tiple myeloma (MM), a form of blood cancer, 

and exhibited respiratory symptoms upon 

hospital admission. Among these 16 patients, 

half (50%) tested positive for COVID-19, 

while the remaining 8 patients (50%) formed 

the control group as they did not have COVID-

19. Data collection took place from March 

2020 to May 2021. To confirm the presence of 

SARS-CoV-2 infection, Real-time PCR tests 

were performed on all participants in associ-

ated hospitals. 

The RT-PCR test on throat specimens using 

flocked swabs, taken immediately upon admi-

ssion, was used to confirm SARS-CoV-2 infec-

tion by Iranian CDC standards. To target two 

genes (the E and RdRP genes), collaborative 

clinical virology has to use two sets of primers. 

The dual-target detection kits and a procedure 

were supplied to all laboratories throughout the 

nation by the Iranian Pasture Institute. 

A patient's respiratory sample would have been 

deemed positive and the illness would have 

been deemed laboratory-confirmed if tests for 

one or both genes had been satisfactorily 

completed (22). Ethical approval was obtained 

from the Ethics Committees of Tehran  
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Fig 1. Detecting and treating multiple myeloma patients 

can be approached in different ways. Still, the most 

efficient method to diagnose it is by utilizing low-dose 

WB-CT, PET/CT scans using FDG, or MRI. These 

imaging techniques offer the best images for identifying 

MM (17). When diagnosing MM, two key criteria must 

be met: first, there must be at least 10% of bone marrow 

plasma cells or evidence of bone or extramedullary 

involvement; and second, there must be at least one 

myeloma-defining event (MDE), including hypercal-

cemia, renal insufficiency, anemia, bone lesions, and 

more. These criteria are essential for identifying and 

confirming the presence of MM (18). The treatment of 

MM is complicated and different based on the patient’s 

situation such as chemotherapy, bone marrow transplan-

tation immunomodulatory drugs, and radiotherapy (19-

21). 

 

University of Medical Sciences, Iran (IR.TU 

MS.VCR.REC.1399.599), and every patient in-

volved provided informed consent. 

 

Statistical Analysis 
Here we used mean, standard deviation, and 

frequency to describe data. Mann-Whitney test 

was performed to test age equality in case and 

cancer-free groups. Fisher's exact test was 

employed to examine whether binary variables 

were associated with or independent of study 

groups. The analysis was conducted using the 

statistical software SPSS-27. Odds ratios were 

computed and assessed using the R package 

version 4.2.3. 

 

Results 

 
Demographic Data 

This research examined multiple myeloma 

patients who had respiratory symptoms. There 

were 16 patients, of which 7 (43.75%) and 9 

(56.25%) were female and male. The case 

group included 8 people with COVID-19, 

4(50.0%) women and 4(50.0%) men, and 8 

people without COVID-19 as the control 

group, which included 3(37.5%) women and 

5(62.5%) men. We compared their clinical 

characteristics. The mean age in the multiple 

myeloma group was 69.0 years (standard 

deviation = 13.87), while in the other group, it 

was 70.3 years (standard deviation = 13.75). 

The age of patients in the two groups did not 

show any notable variation. (P-value = 0.878). 

Furthermore, the gender proportion was similar 
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in both the case and control groups (P-value = 

1). The results are found in Table 1 and Figure 

2. 

 
Table 1. COVID-19 symptoms comparison in case and 

control group. 

 

Symptom  

Group 

N (%) of positive subjects   

P-value+ 
Case (n=8) Control(n=8) 

Cough  7(87.5%) 5(62.5%) 0.589 

Rhinorrhea  2(25.0%) 1(12.5%) 1.000 

Sore throat 4(50.0%) 5(62.5%) 1.000 

Breath shortness 5(62.5%) 4(50.0%) 1.000 

Diarrhea  7(87.5%) 5(62.5%) 0.569 

Myalgia 2(25.0%) 1(12.5%) 1.000 

Fatigue  6(75.0%) 3(37.5%) 0.315 

Nausea  3(37.5%) 0 0.200 

Vomit 4(50.0%) 3(37.5%) 1.000 

Diarrhea  4(50.0%) 1(12.5%) 0.282 

Hospitalization   7(87.5%) 1(12.5%) 0.010* 

Death  4(50.0%) 0 0.077** 

+ Fisher’s exact test was performed. 

* Significant at 5% type I error 

** one-sided p-value is equal to 0.038 

 

Clinical Manifestations  

Most patients (87.5%) in the case group were 

hospitalized following COVID-19 infection. 

Only one (12.5%) subject in the control group, 

was hospitalized due to respiratory symptoms. 

Hospitalization was statistically related to 

having MM and COVID-19 (p-value=0.010). 

The odds of death due to COVID-19 in the 

multiple myeloma group were 17 times than 

the odds in the control group (Odds ratio=17, 

P-value=0.08). However, it was not statisti-

cally significant. The 95% confidence interval 

was very wide (95% CI: (0.7, 391.7)). 

In the case group, the most common symp-

toms were cough (87.5%), diarrhea (87.5%), 

fatigue (75.0%), and Breath shortness (62.5%) 

and compared to the control group, most of the 

symptoms manifested with a higher intensity, 

except for sore throat, which had a higher per-

centage (62.5%) in the control group. 

 

Discussion 
 

SARS-CoV-2's significance stems from its 

effects on the world's health, economy, and 

society. (4, 21). SARS-CoV-2 is overwhelming 

the resources of the healthcare system and has 

a significant impact on medical care. In addi-

tion to generally decreasing the availability of 

medical treatment, the COVID-19 pandemic 

specifically affects oncological care. People 

with current cancer may be more susceptible to 

COVID-19, according to reports. A more se-

vere course of COVID-19 may be independ-

ently associated with cancer (24). 

This study compared the clinical characteristics 

of 16 patients suffering from multiple myelo-

ma with respiratory symptoms. The case group 

included 8 people with COVID-19 and 8 peo-

ple without COVID-19 as the control group. 

Following their COVID-19 infection, the 

majority of patients (87.5%) in the case group 

were admitted to the hospital. In the control 

group, hospitalization for respiratory symp-

toms occurred in just one person (12.5%). 

Hospitalization was significantly associated 

with COVID-19 and MM. The multiple 

myeloma group had 17 times greater risks of 

dying from COVID-19 than the control group 

did. It was not statistically significant, though. 

The study found that among clinical symp-

toms, cough and diarrhea had the highest pre-

valence at 87.5%. This was followed by fatigue 

at 75.0% and breath shortness at 62.5% in MM 

patients with COVID-19. Most of the symp-

toms were more intense in the MM patients 

with COVID-19 than in the control group. Re-

search specifically examined the mortality 

rates for hospitalized patients with multiple 

myeloma and COVID-19. They found a mor-

tality rate of 4% for outpatients, 31% for non-

ventilated patients, and 80% for ventilated pa-

tients. These findings align with the mortality 

rates observed in our study, indicating consis-

tency in the impact of COVID-19 on indivi-

duals with multiple myeloma (25). 

A study conducted by Dhakal et al analyzed 7 

patients with multiple myeloma who were 

infected with COVID-19. These patients' most 

common clinical symptoms were fever, dry 

cough, and shortness of breath. Furthermore, 

71% of the patients were admitted to the hos-

pital while suffering from COVID-19. 
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Fig 2. There are several clinical symptoms associated 

with COVID-19, including fever, cough, myalgia, 

fatigue, expectoration, and dyspnea. Some patients may 

also experience gastrointestinal issues like diarrhea, 

nausea, and vomiting (23). [Created with BioRender. 

com] 

 

The outcomes of our investigation align with 

the observations made by Binod Dhakal et al. 

Our study revealed similar symptoms in the 

case group, including fever, cough, myalgia, 

fatigue, expectoration, and dyspnea.  

Additionally, we observed that some indivi-

duals in the case group also presented with 

gastrointestinal symptoms such as diarrhea, 

nausea, and vomiting (26). In the study of 

Hultcrantz et al, 100 patients with COVID-19 

who had the underlying disease of multiple 

myeloma were examined. Many factors were 

investigated in this study, including the death 

rate due to COVID-19 and the number of peo-

ple who were admitted to the hospital. Out of 

100 individuals diagnosed with both multiple 

myeloma and COVID-19, 75 required hospita-

lizations. Among them, 13 patients (17%) 

needed invasive mechanical  

 

ventilation, and 22 patients (29%) passed 

away. In our investigation, following COVID-

19 infection, 87.5% of patients in the case 

group required hospitalization. Although the 

statistical population of Hultcrantz'study is 

about 10 times larger than the statistical popu-

lation of our study, there is consistency bet-

ween the results (27). 

Some studies have indicated that patients with 

both multiple myeloma (MM) and COVID-19 

who are hospitalized may have a higher risk of 

mortality than those without myeloma. Recent 

research conducted in Spain showed that MM 

patients with COVID-19 had a higher mortality 

rate (34%) than non-MM patients with 

COVID-19 of the same age and sex (23%). 

The multiple myeloma group had 17 times the 

chance of dying from COVID-19 in our study 

compared to the control group (28). 

According to a study, patients with MM have 

higher rates of hospitalization and mortality 

from SARS-CoV-2 than the general popula-

tion. This is especially true for patients under- 
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going aggressive chemotherapy. Advanced 

age, high-risk myeloma, renal disease, inade-

quate disease management, and COVID-19 are 

independent predictors of unfavorable outcom-

es. in our inquiry Following their COVID-19 

infection, the majority of patients (87.5%) in 

the case group were admitted to the hospital. In 

the control group, hospitalization for respira-

tory symptoms occurred in just one person 

(12.5%). A significant relationship was found 

between hospitalization and both COVID-19 

and MM (p-value = 0.010) (29). 

An additional inquiry was carried out to ana-

lyze the impact of COVID-19 on individuals 

with pre-existing neurological conditions. The 

results showed that among clinical symptoms, 

cough was most common (79%), followed by 

fever (62%), and fatigue (57%). It is interesting 

that in the current study, the prevalence rates of 

fatigue and cough were comparable. However, 

diarrhea was far more common in those who 

had multiple myeloma (30). 

The article discusses the varying severity and 

mortality rates among individuals with both 

multiple myeloma and COVID-19. Although 

our study was conducted in several hospitals, 

the limited sample size and the potential influ-

ence of chemotherapy and other treatments on 

patients may affect our results, which need 

further investigation. Also, comparison of 

clinical symptoms in COVID-19 patients com-

pared to other types of cancers and stage of the 

cancer must be investigated in future studies. 

 

Conclusions 

The findings obtained from this study empha-

size the importance of knowing the different 

impacts of COVID-19 on patients with mult-

iple myeloma. Due to COVID-19, most pati-

ents (87.5%) in the case group required hospi-

ta-lization. In the control group, hospitalization 

for respiratory symptoms occurred in just one 

patient. Except for sore throat, which was more 

common in the control group, the case group 

displayed the majority of symptoms more 

severely than the control group. Chemotherapy 

or other systemic anticancer medications may 

make these patients more susceptible to severe 

infections and other symptoms. It is crucial to 

implement appropriate strategies for the clini-

cal management of COVID-19 patients who 

have a history of cancer, particularly multiple 

myeloma. Having a better understanding of the 

unique characteristics of these patients can 

help in creating more precise diagnostic and 

treatment plans. 

Moreover, the higher incidence of specific 

symptoms in people with underlying multiple 

myeloma highlights their increased vulnera-

bility to the effects of COVID-19. This resear-

ch highlights the necessity, amid an ongoing 

pandemic, to give priority to early detection, 

prevention strategies, and specialized treatment 

for individuals with cancer, including multiple 

myeloma. In the end, a thorough comprehen-

sion of these relationships will enhance thera-

peutic results and guide public health initia-

tives targeted at safeguarding susceptible grou-

ps. 
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