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Abstract

The recent outbreak of COVID-19 has put significant strain on the current health system and has exposed
dangers previously overlooked. The pathogen known as severe acute respiratory syndrome coronavirus 2
(SARS-COV-2), is notable for attacking the pulmonary system causing acute respiratory distress, but it can
also severely affect other systems in at-risk individuals including cardiovascular compromise,
gastrointestinal distress, acute kidney injury, coagulopathies, cutaneous manifestations, and ultimately
death from multi-organ failure. Unfortunately, the reliability of negative test results is questionable and the
high infectious burden of the virus calls for extended safety precautions, especially in symptomatic patients.
We present a confirmed COVID-19 case that was transferred to our burn center for concern of Steven
Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) overlap syndrome after having two negative
confirmatory COVID-19 tests at an outside hospital.

A 58-year-old female with a history of morbid obesity, HTN, gout, CML managed with imatinib, and chronic
kidney disease presented as a transfer from a community hospital to our burn center. The patient was
admitted to her community hospital with febrile, acute respiratory distress. Imaging and clinical
presentation was consistent with COVID-19 and lab tests for the pathogen were ordered. During
observation, while waiting for results, she was placed under patient under investigation (PUI) protocol. Once
negative results were obtained, the PUI protocol was abandoned despite ongoing symptoms. Subsequently,
dermatological symptoms developed and transfer to our burn center was initiated. After a second negative
test result, the symptomatic patient was transferred to our burn center for expert wound management.
Given the lack of resolve of respiratory symptoms and concern for the burn patient population, the patient
was placed in PUI protocol and an internal COVID-19 was ordered. The patient’s initial exam under
standard COVID-19 airborne precautions revealed 5% total body surface area of loss of epidermis affecting
bilateral thighs, bilateral arms, and face. A dermatopathological biopsy suggested a bullous drug reaction
with an erythema multiform-like reaction pattern versus SJS/TEN. Moreover, the internal COVID-19 test
returned positive.

The delayed positive test results and complicated hospital course with our patient required us to scale back
and notify every patient and staff member whom they came in contact with, across multiple institutions. We
suggest that whenever a suspected COVID-19 patient is transferred to a specialized center, they should be
isolated and re-checked before joining the new patient population for treatment of the unique condition.
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Introduction

The world is in the midst of a pandemic led by the recent outbreak of a novel coronavirus. The new pathogen
is known as the severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) and by its official World
Health Organization (WHO) disease name, COVID-19 [1]. Although, this virus is notable for attacking the
pulmonary system, causing acute respiratory distress syndrome (ARDS), it can also severely affect other
systems in at-risk individuals including cardiovascular compromise, gastrointestinal distress, acute kidney
injury, coagulopathies, cutaneous manifestations and ultimately death from multi-organ failure [2-3]. At
present, April 2020, the United States has surpassed every country in the number of active cases, with over
900,000 cases and approximately 51,000 confirmed deaths since it was announced as a pandemic in late
January [4]. Currently, the gold-standard for quick confirmation of COVID-19 is a real-time reverse-
transcriptase polymerase chain reaction (rRT-PCR) [5]. Unfortunately, this test is not 100% accurate and
early reports from China suggest a false-negative result rate of up to 20% [6-8]. The high infectious burden
of COVID-19 brings into question the reliability of negative test results when managing high-risk patient
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populations. We present a COVID-19 case that was transferred to our burn center for concern of Steven
Johnson syndrome/toxic epidermal necrolysis (SJS/TEN) overlap syndrome after having two negative
confirmatory COVID-19 tests at an outside hospital.

Case Presentation

A 58-year-old female with a history of morbid obesity, hypertension (HTN), gout, chronic myeloid leukemia
(CML) managed with imatinib for four years, and chronic kidney disease (CKD), presented as a transfer from
a community hospital with suspected SJS/TEN overlap syndrome. The patient was prescribed levofloxacin
and oseltamivir by her primary care physician for complaints of one week of coughing, fevers, and fatigue,
despite having negative influenza testing. After one week, she presented to her local emergency room with

worsening respiratory symptoms, a fever of 100.8°F, and 90% O, saturation on room air. A chest radiograph

(CXR) and chest computed tomography (CT) scan demonstrated multifocal pneumonia. The patient was
immediately placed under patient under investigation (PUI) protocol, broad-spectrum antibiotics including
vancomycin, and piperacillin and tazobactam were started after obtaining blood cultures and a COVID-19
test. The hospital course was complicated by acute kidney injury (AKI) with creatinine levels of 2.8 mg/dL
that peaked 7.9 mg/dL prior to dialysis intervention. Six days later, the COVID-19 test results were negative
and the PUI protocol was abandoned despite ongoing respiratory distress. Her pulmonary symptoms
continued to be managed with antibiotic and supportive therapy. The following day, during routine physical
examination in the general ward, the patient was noted to have a disseminated erythematous and papular
skin rash. Prophylactic hydrocortisone therapy was initiated for a suspected allergic reaction, especially
concerning given her pulmonary symptoms, and antibiotics were held due to possible drug reaction.

During the next 48 hours, the rash developed into vesicles and bullae with desquamation, forming
widespread, large, open wounds. SJS/TEN was suspected and her treatment team requested to transfer her to
our tertiary care burn center for expert wound care and management. Given her persistent respiratory
distress, a second COVID-19 test was rushed and administered prior to transfer which also returned negative
and the patient transfer was processed after 24 hours.

The patient arrived at our hospital in severe respiratory distress concomitant with blistering dermatological
lesions. Given that treating the patient in the burn unit requires exposure to an immunocompromised
patient population, a decision was made to place the patient in the surgical intensive care unit (SICU) for PUI
protocol in a negative pressure room. The patient’s initial exam under standard COVID-19 airborne
precautions revealed 5% total body surface area of epidermal loss affecting bilateral thighs, bilateral arms,
and face (Figure 7).

FIGURE 1: Bullae and positive Nikolsky’s sign on the lateral aspect of
the patient's right thigh one day after admission
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The combined risk of the uncertain validity of external COVID-19 tests, the severe symptomatic nature of
the patient, and the vulnerable burn unit patient population prompted the decision to order a third, internal,
COVID-19 test, and to obtain an additional CXR (Figure 2).

O

SEMI-ERECT

FIGURE 2: Chest radiograph obtained at our institution on the day of the
patient's transfer from the outside hospital

A dermatopathological biopsy suggested a bullous drug reaction with an erythema multiform-like reaction
pattern versus SJS/TEN. The biopsied sections demonstrated detached epidermis with a "basket-weave"
stratum corneum that is separated at the dermal-epidermal junction. There were spongiosis and subtle
basilar vacuolar changes with rare dyskeratotic cells. The dermis demonstrated superficial edema and a
mildly dense, superficial, perivascular, and interstitial infiltrate composed of lymphocytes and histiocytes
with occasional eosinophils and melanophages. The final dermatological clinical picture with no oral
mucosal involvement was most consistent with resolving bullous interface dermatitis, not SJS/TEN. The skin
lesions were treated with local wound care using silver antimicrobial foam dressing, changed twice a week
with the patient placed on a taper of oral prednisone. The COVID-19 test results, however, returned positive
after 48 hours. Subsequently, the patient’s hemodynamic status improved and she was transferred to a
designated regular COVID-19 unit floor and days later discharged to a skilled nursing facility for further
wound care and management. The patient was able to finish the prednisone treatment as an outpatient
successfully and recover from COVID-19.

Discussion

The 2019 novel coronavirus is still in the early stages of medical investigation and as pulmonary
management advances, we begin to examine the multi-system manifestations of this deadly contagion. The
previous global spreads of severe acute respiratory syndrome (SARS) and the Middle East respiratory
syndrome (MERS) have demonstrated the respiratory and epidemiologic manifestations of COVID-19, but
also has demonstrated that this new viral disease has unique characteristics [9]. Little peer-reviewed
literature is available on the dermatologic symptoms of SARS-CoV-2. However, a review of 88 COVID-19
positive patients in Lombardo, Italy, reported 18 patients with cutaneous manifestations, none of whom
were suspected for SJS/TENS [10]. The broad range of dermatologic symptoms suggests an unclear
pathologic mechanism. A hematologic review of immunosuppressive medications was performed in Italy to
examine their therapeutic role in the setting of COVID-19 and their findings suggest a possible advantage of
imatinib, for CML, in fighting COVID-19 [11]. Skin adverse effects are common in imatinib users (especially
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women), but generally appear within one month of beginning therapy [12-13]. Given these findings, the
relationship between skin findings in our patient and imatinib is unclear but the drug's presence could have
even played a role in the patient's resolution. It has been recently reported that genetic predisposition, given
specific polymorphisms, could play a significant role in autoimmune/inflammatory manifestations of
COVID-19 [14]. While no petechiae or purpuric manifestations were noted in our patient, recent
correspondence from the New England Journal of Medicine reported a patient with immune
thrombocytopenic purpura (ITP) as a result of COVID-19 [15]. The mechanism for this manifestation is
unclear but we suggest the cutaneous symptoms in our patients could have resulted from paradoxical
cutaneous micro-emboli and hypercoagulation. Treatment of skin drug reactions has the additional
challenge of the unknown effects of systemic steroids, which has been a mainstay of treatment for these
conditions in COVID-19 positive patients [16]. In the case presented, the patient received oral steroids which
were tapered over a week and had concurrent resolution of COVID-19 disease.

Conclusions

COVID-19 has rapidly become a significant burden on the global health system due to its unknown
characteristics and disease severity in at-risk individuals. Because of the extreme dangers associated with
this virus along with many unknown variables, we advise that every suspected hospitalized case should be
treated as a potential COVID-19 case, and that the interpretation of any test should follow, as always, the
clinical judgment. Our report exemplifies this, because most of the patients in the burn unit are in an
immunocompromised state whether due to medications or the severe burn wounds. In addition, the burn
unit lacks negative pressure rooms suited for COVID-19 patients. If the patient had not been transferred to
the SICU, but directly to the burn center, they would have placed the entire floor and staff at risk of
infection. Due to the extreme infective burden of COVID-19, protecting healthcare staff and at-risk patients
should be a priority. The delayed positive test results and complicated hospital course with our patient
required us to scale back and notify every patient and staff member that they came in contact with across
multiple institutions. We suggest that whenever a suspected COVID-19 patient is transferred to a specialized
center, they should be isolated and re-checked before joining the new patient population for treatment of
the unique condition. In addition, as long as symptoms remain, the suspected patient should be maintained
in a PUI protocol because the high false-negative rate of rRT-PCR testing can put patients and staff at risk.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. World Health Organization. Naming the coronavirus disease (COVID-19) and the virus that causes it . (2020).
Accessed: May 15, 2020: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-
guidance/naming-the-coronavirus-disease-(co....

2. YiY, Lagniton PNP, Ye S, Li E, Xu RH: COVID-19: What has been learned and to be learned about the novel
coronavirus disease. Int ] Biol Sci. 2020, 16:1753-1766. 10.7150/ijbs.45134

3. Petrosillo N, Viceconte G, Ergonul O, Ippolito G, Petersen E: COVID-19, SARS and MERS: Are they closely
related?. Clin Microbiol Infect. 2020, 743:30171-3. 10.1016/j.cmi.2020.03.026

4.  World Health Organization. Coronavirus disease 2019 (COVID-19): Situation report, 88 . (2020).
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200417-sitrep-88-covid-
191b6cced94£8b4£21937....

5. LongC,XuH, Shen Q, et al.: Diagnosis of the coronavirus disease (COVID- 19): rRT-PCR or CT? . Eur |
Radiol. 2020, 126:108961. 10.1016/j.ejrad.2020.108961

6. Tahamtan A, Ardebili A: Real-time RT-PCR in COVID-19 detection: issues affecting the results . Expert Rev
Mol Diagn. 2020, 20:453-454. 10.1080/14737159.2020.1757437

7. LiD,WangD, Dong], et al.: False-negative results of real-time reverse-transcriptase polymerase chain
reaction for severe acute respiratory syndrome coronavirus 2: Role of deep-learning-based CT diagnosis and
insights from two cases. Korean ] Radiol. 2020, 21:505-508. 10.3348/kjr.2020.0146

8. Castro R, Luzc PM, Wakimotoc MD, et al.: COVID-19: a meta-analysis of diagnostic test accuracy of
commercial assays registered in Brazil. Braz ] Infect Dis. 2020, 10.1016/j.bjid.2020.04.003

9. Rothan HA, Byrareddy SN: The epidemiology and pathogenesis of coronavirus disease (COVID-19) outbreak .
J Autoimmun. 2020, 109:102433-0896. 10.1016/j.jaut.2020.102433

10.  Recalcati S: Cutaneous manifestations in COVID- 19: A first perspective [epub ahead of print] . ] Eur Acad
Dermatol Venereol. 2020, 10.1111/jdv.16387

11.  Galimbertia S, Baldinia C, Barate C, et al.: The CoV-2 outbreak: how hematologists could help to fight
Covid-19. Pharmacol Res. 2020, 104866: 10.1016/j.phrs.2020.104866

12.  Steegmann JL, Baccarani M, Breccia M, et al.: European LeukemiaNet recommendations for the
management and avoidance of adverse events of treatment in chronic myeloid leukaemia. Leukemia. 2016,

2020 Lagziel et al. Cureus 12(5): €8198. DOI 10.7759/cureus.8198 4 0of 5


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://dx.doi.org/10.7150/ijbs.45134
https://dx.doi.org/10.7150/ijbs.45134
https://dx.doi.org/10.1016/j.cmi.2020.03.026
https://dx.doi.org/10.1016/j.cmi.2020.03.026
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200417-sitrep-88-covid-191b6cccd94f8b4f219377bff55719a6ed.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200417-sitrep-88-covid-191b6cccd94f8b4f219377bff55719a6ed.pdf
https://dx.doi.org/10.1016/j.ejrad.2020.108961
https://dx.doi.org/10.1016/j.ejrad.2020.108961
https://dx.doi.org/10.1080/14737159.2020.1757437
https://dx.doi.org/10.1080/14737159.2020.1757437
https://dx.doi.org/10.3348/kjr.2020.0146
https://dx.doi.org/10.3348/kjr.2020.0146
https://dx.doi.org/10.1016/j.bjid.2020.04.003
https://dx.doi.org/10.1016/j.bjid.2020.04.003
https://dx.doi.org/10.1016/j.jaut.2020.102433
https://dx.doi.org/10.1016/j.jaut.2020.102433
https://dx.doi.org/10.1111/jdv.16387
https://dx.doi.org/10.1111/jdv.16387
https://dx.doi.org/10.1016/j.phrs.2020.104866
https://dx.doi.org/10.1016/j.phrs.2020.104866
https://dx.doi.org/10.1038/leu.2016.104

Cureus

13.

14.

15.

16.

30:1648-1671. 10.1038/leu.2016.104

Albayrak M, Celebi H, Albayrak A, Can ES, Aslan V, Onec B, Coban I: Serious skin reaction associated with
imatinib in a patient with chronic myeloid leukemia. Eurasian ] Med. 2011, 43:192-195.
10.5152/eajm.2011.42

Caso F, Costa L, Ruscitti P, Navarini L, Del Puente A, Giacomelli R, Scarpa R: Could SARS-coronavirus-2
trigger autoimmune and/or autoinflammatory mechanisms in genetically predisposed subjects?.
Autoimmun Rev. 2020, 102524:10.1016/j.autrev.2020.102524

Zulfigar AA, Lorenzo-Villalba N, Hassler P, Andrés E: Immune thrombocytopenic purpura in a patient with
covid-19. N Engl ] Med. 2020, 43: 10.1056/NE]Mc2010472

Wollina U: Challenges of covid-19 pandemic for dermatology . Dermatol Ther. 2020, 10.1111/dth.13430

2020 Lagziel et al. Cureus 12(5): €8198. DOI 10.7759/cureus.8198

50f5


https://dx.doi.org/10.1038/leu.2016.104
https://dx.doi.org/10.5152/eajm.2011.42
https://dx.doi.org/10.5152/eajm.2011.42
https://dx.doi.org/10.1016/j.autrev.2020.102524
https://dx.doi.org/10.1016/j.autrev.2020.102524
https://dx.doi.org/10.1056/NEJMc2010472
https://dx.doi.org/10.1056/NEJMc2010472
https://dx.doi.org/10.1111/dth.13430
https://dx.doi.org/10.1111/dth.13430

	Two False Negative Test Results in a Symptomatic Patient with a Confirmed Case of Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) and Suspected Stevens-Johnson Syndrome/Toxic Epidermal Necrolysis (SJS/TEN)
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Bullae and positive Nikolsky’s sign on the lateral aspect of the patient's right thigh one day after admission
	FIGURE 2: Chest radiograph obtained at our institution on the day of the patient's transfer from the outside hospital

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


