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should be effective in endemic areas with known tick 
seasons, when infestations are higher. 

Our findings indicate the zoonotic potential of dog 
ticks in South Korea. Physicians and public health of-
ficers therefore need to be aware of the high potential 
and clinical complexity of infection with R. raoultii and 
other tickborne pathogens in order to confirm suit-
able testing and treatment needs in endemic areas (10). 
Therefore, we strongly recommend continuous evalu-
ation of the potential public health threat posed by in-
fected ticks to humans in South Korea. A better under-
standing of local tick species, including H. longicornis, 
and a more thorough characterization of TBP agents, 
such as R. raoultii, are critical. 

This work was supported by a grant from the Basic Science 
Research Program through the National Research  
Foundation (NRF) of Korea funded by the Ministry of 
Education (grant number: NRF-2016R1D1A1B02015366).

The authors declare no conflict of interest. 

About the Author
Dr. Seo received a PhD degree at Kyungpook National 
University, South Korea, and is currently working as a 
research scientist at the Animal and Plant Quarantine 
Agency, Gimcheon, South Korea. His primary research 
interests are vectors and vectorborne diseases. 

References
  1. Dantas-Torres F, Chomel BB, Otranto D. Ticks and  

tick-borne diseases: a One Health perspective. Trends 
Parasitol. 2012;28:437–46. [Erratum in: Trends Parasitol. 
2013;29:516] https://doi.org/10.1016/j.pt.2012.07.003

  2. Raoult D, Parola P, editors. Rickettsial diseases. New York: 
Informa Healthcare; 2007.

  3. Oteo JA, Portillo A. Tick-borne rickettsioses in Europe. Ticks 
Tick Borne Dis. 2012;3:271–8. https://doi.org/10.1016/ 
j.ttbdis.2012.10.035

  4. Choe HC, Fudge M, Sames WJ, Robbins RG, InYong L, 
Chevalier NA, et al. Tick surveillance of dogs in the Republic 
of Korea. Systematic and Applied Acarology. 2011;16:215–22. 
https://doi.org/10.11158/saa.16.3.5

  5. Zheng H, Yu Z, Zhou L, Yang X, Liu J. Seasonal abundance 
and activity of the hard tick Haemaphysalis longicornis (Acari: 
Ixodidae) in North China. Exp Appl Acarol. 2012;56:133–41. 
https://doi.org/10.1007/s10493-011-9505-x

  6. Lee KM, Choi YJ, Shin SH, Choi MK, Song HJ, Kim HC,  
et al. Spotted fever group rickettsia closely related to  
Rickettsia monacensis isolated from ticks in South Jeolla  
province, Korea. Microbiol Immunol. 2013;57:487–95. 
https://doi.org/10.1111/1348-0421.12062 

  7. Mediannikov O, Sidelnikov Y, Ivanov L, Fournier PE,  
Tarasevich I, Raoult D. Far eastern tick-borne rickettsiosis: 
identification of two new cases and tick vector. Ann N Y 
Acad Sci. 2006;1078:80–8. https://doi.org/10.1196/ 
annals.1374.010

  8. Im JH, Baek J, Durey A, Kwon HY, Chung MH, Lee JS. Cur-
rent status of tick-borne diseases in South Korea.  
Vector Borne Zoonotic Dis. 2019;19:225–33.  
https://doi.org/10.1089/vbz.2018.2298

  9. Seo MG, Lee SH, VanBik D, Ouh IO, Yun SH, Choi E, 
et al. Detection and genotyping of Coxiella burnetii and 
Coxiella-like bacteria in horses in South Korea. PLoS One. 
2016;11:e0156710. https://doi.org/10.1371/ 
journal.pone.0156710 

10. Li H, Zhang PH, Huang Y, Du J, Cui N, Yang ZD, et al.  
Isolation and identification of Rickettsia raoultii in human cases: 
a surveillance study in 3 medical centers in China. Clin Infect 
Dis. 2018;66:1109–15. https://doi.org/10.1093/cid/cix917

Address for correspondence: Dongmi Kwak, College of Veterinary 
Medicine, Kyungpook National University, 80 Daehakro, Bukgu, 
Daegu 41566, South Korea; email: dmkwak@knu.ac.kr 

COMMENT LETTERS

Pulmonary Embolism  
and Increased Levels of  
d-Dimer in Patients with 
Coronavirus Disease

Kok Hoe Chan, Jihad Slim, Hamid S. Shaaban

Author affiliation: St. Michael’s Medical Center, Newark, New 
Jersey, USA

DOI: https://doi.org/10.3201/eid2610.202127

To the Editor: We read with great interest the 
recent report by Griffin et. al. (1). Griffin et al. re-

ported on 3 patients in whom pulmonary embo-
lism developed after the cytokine storm phase of 
coronavirus disease (COVID-19); the patients were 
treated with steroids and tocilizumab. We have ob-
served a transient elevation of d-dimer in patients 
after tocilizumab treatment, which leads to an in-
teresting discussion about whether the pulmonary 
embolism observed in these COVID-19 patients 
was due to a persistent hypercoagulable state in the 
late phase of the disease or a transient one related 
to tocilizumab. 

Tocilizumab is a humanized antihuman in-
terleukin-6 (IL-6) receptor monoclonal antibody 
that inhibits IL-6 signaling. Use of tocilizumab 
in the COVID-19 pandemic has been growing. It 
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presumptively targets the cytokine storm phase 
of the disease by inhibiting the IL-6 pathway (2). 
However, IL-6 has a multifaceted role in venous 
thromboembolism, and Zhang et al. has reported 
that upregulation of IL-6 as the result of aberrant 
downregulation of miR-338-5p may lead to venous 
thromboembolism (3). 

Conversely, using a rat model, Nosaka et al. 
demonstrated the importance of iIL-6 in resolving 
thrombi through macrophage recruitment and pro-
teolytic enzymes induction (4). The absence of IL-6, 
in fact, leads to the thrombus growing (4). Moreover, 
tocilizumab has been reported to decrease factor 
XIII, chemerin, and plasminogen activator inhibitor 
levels (5). Factor XIII is involved in fibrin stabiliza-
tion; blocking this factor may lead to fibrin clot insta-
bility, causing microthrombi to dislodge, increasing 
the likelihood of thrombophilia.  

The association of tocilizumab with thrombosis 
is not clearly understood. However, the potential for 
adverse effects that we describe may warrant a short 
period of therapeutic anticoagulation before and af-
ter administering tocilizumab. The hypercoagulable 
state reported in the findings by Griffin et. al. may 
represent a side effect of tocilizumab rather than be-
ing a condition secondary to COVID-19, or it could 
result from a combination of both.
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To the Editor: I read with interest the recent syn-
opsis by Park et al. (1) about a coronavirus disease 
outbreak in a call center, in which I was involved as 
a field epidemiologist. I would like to share my per-
spective as an occupational physician.

The work environment of the call center was an im-
portant reason for the high attack rate on the 11th floor. 
The width of the desks was 1.2 m, and most employees 
had worked without face masks despite the high risk 
for severe acute respiratory syndrome coronavirus 2 
transmission associated with having persons continu-
ously engaged in phone calls through headsets in an 
enclosed space. Call centers are known for their poor 
working conditions, the lack of power among employ-
ees, and high demands of the job (https://www.diva-
portal.org/smash/get/diva2:20713/fulltext01.pdf).

In addition, presenteeism (i.e., attending work 
while ill) also affected the high attack rate (2,3). At 
least 10 employees continued to work despite having 
symptoms. In South Korea, sick leave and other ben-
efits are not available for most workers (4). Given the 
lack of sick leave and concerns about disincentives for 
absences, employees could not have left the workplace 
easily. Without sick leave, workers are reluctant to ap-
ply for workers’ compensation, the only alternative, 
and employers avoid registering workplace accidents 
for fear of penalties. These factors explain why the 
occupational accident rate does not reflect reality. A 
paradoxical discrepancy has been observed between 
South Korea and the average European Union coun-
try in both lower occupational accident rates (484 vs. 
1,558/100,000 workers) and higher fatal accident rates 
(10.54 vs. 1.65/100,000 workers) (5).

The outbreak in the call center reflects the work 
environment and compensation system in South Ko-
rea. To prevent transmission of severe acute respira-
tory syndrome coronavirus 2 in the workplace, South 
Korea needs not only improvements in physical 
working conditions (e.g., use of physical distancing 
and telework) but also introduction of sick leave and 
a more accessible workers’ compensation system.
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