
Als gemeinsame Einrichtung von MDC und Charité fördert das Experimental and Clinical Research Center 
die Zusammenarbeit zwischen Grundlagenwissenschaftlern und klinischen Forschern. Hier werden neue 
Ansätze für Diagnose, Prävention und Therapie von Herz-Kreislauf- und Stoffwechselerkrankungen, Krebs 
sowie neurologischen Erkrankungen entwickelt und zeitnah am Patienten eingesetzt. Sie sind eingelanden, 
um uns beizutreten. Bewerben Sie sich!

https://www.mdc-berlin.de/de/veroeffentlichungstypen/clinical-
journal-club



A 78-year-old man presented to the emergency 
department with weakness on the left side that had 
developed 90 minutes earlier. An ischemic stroke in the 
territory of the right middle cerebral artery was 
diagnosed, and treatment was initiated. After some 
time, examination showed the following change in the 
patient’s tongue. What is the most likely diagnosis? 

Tissue plasminogen activator-associated angioedema 

Lingual artery thrombosis 

Lingual dystonia 

Unilateral hypoglossal nerve palsy 

Melkersson-Rosenthal syndrome

Orolingual angioedema is a known potential adverse effect of intravenous tissue 
plasminogen activator (t-PA). The swelling can be asymmetric at first and can develop 
in a location contralateral to the ischemic lesion following a stroke. The mechanism is 
incompletely understood. Treatment in this case included intravenous antihistamines 
and glucocorticoids, without need for advanced airway management. The tongue 
swelling resolved, but at a follow-up visit 3 months after presentation, some neurologic 
deficits resulting from the stroke remained. 



Melkersson-Rosenthal-Syndrom

Chronische, systemische, granulomatöse Entzündung mit 
der klassischen Symptomentrias: Cheilitis granulomatosa, 
Fazialisparese, Lingua plicata. Das Vollbild des Syndroms 
ist selten, häufiger sind unterschiedlich ausgeprägte 
Minusvarianten. Das von E. Melkersson und C. Rosenthal 
erstbeschriebene Krankheitsbild wird heute 
zunehmend unter dem umfassenderen Begriff "orofaziale 
Granulomatose" geführt und allgemeiner als: "rezidivierende 
uni- oder bilaterale, orofaziale Schwellung mit 
Hirnnervendysfunktionen oder -paresen" definiert.

Krankheitsbeginn in Kindheit oder früher Adoleszenz

verstärkt gefurchte Zunge (Lingua plicata)

anfallsartig auftretende Schwellungen im Bereich der 
Lippen, durch vergrößerte Lippenspeicheldrüsen 
(als Cheilitis granulomatosa) bzw. des Gesichts (Bereich der 
Augen, Wangen, Stirn oder Gaumen) 
mit granulomatöser Entzündung (Arteriitis).

anfallsartig auftretende periphere Fazialislähmung nur in 
10 % der Fälle (verursacht durch eine Schwellung 
des Nervus facialis im Canalis n. VII). Eine Parese tritt 
jedoch gar nicht oder erst sehr viel später auf. Eine Trias 
trifft man nur in seltenen Fällen an. Meist ist es ein 
monosymptomatischer Verlauf (als Cheilitis granulomatosa).



Angioedema is a localized, non-pitting, non-dependent, submucosal, 
and subcutaneous swelling resulting from the extravasation of fluid into 
the interstitium due to the increased production of plasma kinins and 
histamine. It can present with urticaria or anaphylaxis and is usually 
associated with angiotensin-converting enzyme inhibitors (ACEis), 
complement deficiencies, or the side effects of tissue plasminogen 
activator (tPA). Orolingual angioedema following tPA for acute ischemic 
stroke is a transient, self-resolving hemifacial swelling contralateral to 
neurological deficits that can rarely progress to the 
airway, compromising it and leading to a life-threatening situation if not 
managed promptly.
Plasminogen activation is essential for fibrinolysis—the breakdown of 
fibrin polymers in blood clots. Besides this important function, 
plasminogen activation participates in a wide variety of inflammatory 
conditions. One of these conditions is hereditary angioedema (HAE), a 
rare disease with characteristic attacks of aggressive tissue swelling 
due to unregulated production and activity of the inflammatory mediator 
bradykinin. Plasmin was already implicated in this disease decades 
ago, but a series of recent discoveries have made it clear that plasmin 
actively contributes to this pathology. Collective evidence points toward 
an axis in which the plasminogen activation system and the contact 
system (which produces bradykinin) are mechanistically coupled. This 
is amongst others supported by findings in subtypes of HAE that are 
caused by gain-of-function mutations in the genes that respectively 
encode factor XII or plasminogen, as well as clinical experience with the 
antifibrinolytic agents in HAE. The concept of a link between 
plasminogen activation and the contact system helps us to explain the 
inflammatory side effects of fibrinolytic therapy, presenting as 
angioedema or tissue edema. Furthermore, these observations 
motivate the development and characterization of therapeutic agents 
that disconnect plasminogen activation from bradykinin production.







Hämine (Chloroeisen(III)-Porphyrin-Koordinationskomplexe) sind Komplexverbindungen der Häme mit dem 
Eisen-Ion in der Oxidationsstufe (+III) und einem Chlorid-Ion als axialen Liganden. Für die Synthese des 
Hämins erhielt der deutsche Chemiker Hans Fischer 1930 den Nobelpreis für Chemie. Humanes, aus 
menschlichem Blut gewonnenes Hämin wird in Form eines Infusionslösungskonzentrats 
(Normosang®, Orphan Europe, Frankreich) zur Behandlung akuter Schübe bei Patienten mit akuter 
hepatischer Porphyrie eingesetzt und unterliegt der ärztlichen Verschreibungspflicht. Porphyrien sind meist 
angeborene Bildungsstörungen der Häm-Gruppe, gekennzeichnet durch den teilweisen Ausfall von Enzymen, 
die die 8 nacheinander folgenden Schritte des Häm-Aufbaus katalysieren. Bei einer Störung des 
Synthesewegs aber führt die positive Rückkopplung zu einer Anreicherung des Stoffwechselproduktes, das 
nicht mit der normalen Rate umgesetzt (weiterverarbeitet) werden kann und ein Porphyrie-Schub entsteht 
(Porphyrinvorläufer sind toxisch für den Körper). Hämin-Arginat besetzt die positive Rückkopplungsstelle im 
Syntheseweg (es suggeriert dem Körper, dass eine ausreichende Menge Häm vorhanden ist) und bewirkt 
eine Entkopplung der Rückkopplung.



Givosiran ist ein Arzneistoff, der als Givlaari (Hersteller Alnylam Pharmaceuticals) zur Behandlung der akuten 
intermittierenden Porphyrie (AIP) zugelassen wurde. Es ist ein Vertreter einer vergleichsweise neuen 
Wirkstoffklasse, deren Wirkung auf RNA-Interferenz (RNAi) beziehungsweise RNA-Silencing (Gen-Stilllegung) 
beruht.
In den Biowissenschaften hat sich RNA-Interferenz als eine experimentelle Möglichkeit zur vorübergehenden 
Stilllegung von Genen („Gen-Knockdown“) etabliert. Man spricht bei dieser Substanzklasse von RNAi-
Therapeutika.
Givosiran ist eine doppelsträngige, kleine interferierende Ribonukleinsäure (small interfering RNA, siRNA).
Givosiran ist angezeigt zur Behandlung der akuten intermittierenden Porphyrie (AIP) bei Patienten ab 12 
Jahren. Intermittierend bedeutet phasenhaft, siehe auch Krankheitsverlauf. Die AIP ist eine sehr seltene 
Krankheit (ultra rare disease) und eine Form der Porphyrien. Dabei handelt es sich um meist angeborene 
Störungen der Häm-Biosynthese, bei denen es aufgrund eines Enzym-Defektes zur Überproduktion, 
Anhäufung und vermehrten Ausscheidung von Zwischenprodukten der Hämsynthese, den 
sogenannten Porphyrinen, kommt. Unterschieden werden erythropoetische (die Blutbildung betreffende) 
und hepatische (die Leber betreffende) Porphyrien.
Givosiran inhibiert die Aminolävulinsäuresynthase, welche in der Hämoglobinsynthese eine relevante Rolle 
spielt.



Phase 3 Trial of RNAi Therapeutic Givosiran for Acute Intermittent Porphyria
Up-regulation of hepatic delta-
aminolevulinic acid synthase 1 (ALAS1), 
with resultant accumulation of delta-
aminolevulinic acid (ALA) and 
porphobilinogen, is central to the 
pathogenesis of acute attacks and chronic 
symptoms in acute hepatic porphyria. 
Givosiran, an RNA interference therapy, 
inhibits ALAS1 expression.
In this double-blind, placebo-controlled, 
phase 3 trial, we randomly assigned 
symptomatic patients with acute hepatic 
porphyria to receive either subcutaneous 
givosiran (2.5 mg per kilogram of body 
weight) or placebo monthly for 6 months. 
The primary end point was the annualized 
rate of composite porphyria attacks 
among patients with acute intermittent 
porphyria, the most common subtype of 
acute hepatic porphyria. (Composite 
porphyria attacks resulted in 
hospitalization, an urgent health care visit, 
or intravenous administration of hemin at 
home.) Key secondary end points were 
levels of ALA and porphobilinogen and the 
annualized attack rate among patients 
with acute hepatic porphyria, along with 
hemin use and daily worst pain scores in 
patients with acute intermittent porphyria.













Spread of SARS-CoV-2 in the Icelandic Population
During the current worldwide pandemic, coronavirus 
disease 2019 (Covid-19) was first diagnosed in 
Iceland at the end of February. However, data are 
limited on how SARS-CoV-2, the virus that causes 
Covid-19, enters and spreads in a population (in size 
about the same as Spandau in Berlin, ie <300,000 
persons). We targeted testing to persons living in 
Iceland who were at high risk for infection (mainly 
those who were symptomatic, had recently traveled to 
high-risk countries, or had contact with infected 
persons). We also carried out population screening 
using two strategies: issuing an open invitation to 
10,797 persons and sending random invitations to 
2283 persons. We sequenced SARS-CoV-2 from 643 
samples.
Children under 10 years of age were less likely to 
receive a positive result than were persons 10 years 
of age or older, with percentages of 6.7% and 13.7%, 
respectively, for targeted testing; in the population 
screening, no child under 10 years of age had a 
positive result, as compared with 0.8% of those 10 
years of age or older. Fewer females than males 
received positive results both in targeted testing 
(11.0% vs. 16.7%) and in population screening (0.6% 
vs. 0.9%). The haplotypes of the sequenced SARS-
CoV-2 viruses were diverse and changed over time. 
The percentage of infected participants that was 
determined through population screening remained 
stable for the 20-day duration of screening.















Thrombectomy for Stroke in the Public Health Care System of Brazil

Randomized trials involving patients with 
stroke have established that outcomes are 
improved with the use of thrombectomy for 
large-vessel occlusion. These trials were 
performed in high-resource countries and 
have had limited effects on medical practice 
in low- and middle-income countries. We 
studied the safety and efficacy of 
thrombectomy in the public health system of 
Brazil. In 12 public hospitals, patients with a 
proximal intracranial occlusion in the 
anterior circulation that could be treated 
within 8 hours after the onset of stroke 
symptoms were randomly assigned in a 1:1 
ratio to receive standard care plus 
mechanical thrombectomy (thrombectomy 
group) or standard care alone (control 
group). The primary outcome was the score 
on the modified Rankin scale (range, 0 [no 
symptoms] to 6 [death]) at 90 days.









Safety









Disseminated Coccidioidomycosis Treated with Interferon-γ and Dupilumab
We describe a case of life-threatening disseminated 
coccidioidomycosis in a previously healthy child. Like 
most patients with disseminated coccidioidomycosis, 
this child had no genomic evidence of any known, rare 
immune disease. However, comprehensive 
immunologic testing showed exaggerated production of 
interleukin-4 and reduced production of interferon-γ. 
Supplementation of antifungal agents with interferon-γ
treatment slowed disease progression, and the addition 
of interleukin-4 and interleukin-13 blockade with 
dupilumab resulted in rapid resolution of the patient’s 
clinical symptoms. This report shows that blocking of 
type 2 immune responses can treat infection. This 
immunomodulatory approach could be used to enhance 
immune clearance of refractory fungal, mycobacterial, 
and viral infections.

Sertralin ist eine tricyclische chemische Verbindung







Discussion
Risk factors for disseminated coccidioidomycosis include pregnancy, immunosuppression, HIV and acquired 
immunodeficiency syndrome, and monogenic defects of the interleukin-12–interferon-γ axis — all states in 
which type 2 immunity dominates over type 1 immunity. In this report, we showed that treatment with 
interferon-γ (augmenting type 1 immunity) in combination with dupilumab (suppressing type 2 immunity) 
resulted in complete resolution of disease in a patient with life-threatening disseminated coccidioidomycosis 
who had no known monogenic immunodeficiency. These observations imply that a relative insufficiency of type 
1 immunity combined with strong type 2 responses confers susceptibility to disseminated coccidioidomycosis. 
We propose that restoring the balance between type 1 and type 2 immunity enables clinical improvement and 
that the relative differentiation state of helper T cells may serve as a useful biomarker in this disease.
Th1 cells produce interferon-γ, which augments microbial killing by macrophages and other innate cells. A 
direct correlation between disease resolution and production of interferon-γ by lymphocytes in response to 
coccidioides antigen has been found in patients with disseminated coccidioidomycosis. Consequently, 
interferon-γ has been used with success as adjunctive therapy in a few cases of disseminated 
coccidioidomycosis. In our patient, however, this approach was insufficient to eliminate disease, despite the 
improvement of interleukin-12 signaling and some restoration of helper T-cell differentiation.
Type 2 immune responses have been shown to be deleterious in animal models of coccidioidomycosis. 
Interleukin-4 suppresses Th1 development and reduces the antifungal activity of phagocytes and neutrophils. 
We therefore reasoned that inhibiting the Th2 milieu could halt the relentless dissemination of the disease in 
this patient. Indeed, the addition of dupilumab accelerated clinical improvement, with resolution of bone and 
soft-tissue lesions. Whether dupilumab exerts disease control by altering T-cell differentiation and function, 
phagocyte microbicidal activity, or both remains to be determined.
In our patient, genome sequencing did not identify any plausible rare variants that could explain a susceptibility 
to disseminated coccidioidomycosis. We found that the combination of interferon-γ and dupilumab successfully 
controlled a severe case of disseminated coccidioidomycosis. We propose that this immunomodulatory 
approach may have therapeutic potential for other severe fungal infections, and we speculate it may also be 
useful in other infections where type 1 immunity is important, including viral and mycobacterial infections.







Down Syndrome
Down syndrome, also called Down’s syndrome (DS), is 
the most common chromosomal condition associated 
with intellectual disability and is characterized by a 
variety of additional clinical findings. It occurs in 
approximately 1 of 800 births worldwide. In the United 
States, DS accounts for approximately 500 live births 
annually, and more than 200,000 persons are living with 
the disorder. The original description of the syndrome, 
in 1866, has been attributed to John Langdon Down, a 
physician from Cornwall, England. More than 90 years 
later, the chromosomal cause was delineated and the 
condition was named Down syndrome.



Transition to Adulthood
Involvement in community life has become increasingly 
important as persons with DS survive longer and 
achieve greater degrees of independence. Education 
involving inclusion in the classroom alongside typical 
students of the same age and teaching focused on the 
strengths of the child or adolescent enhance the 
progression to adulthood and provide persons with DS 
the chance to reach their full potential. Many transitions 
occur across the life span, and guidance in how they 
can be managed is available.
An emphasis on transitions such as employment, 
source of health care, and community involvement, as 
well as on legal issues (e.g., guardianship) and financial 
support (e.g., social security and trusts), has been 
found to be essential for the long-term well-being of 
persons with DS and their families. As life expectancy 
and quality of life for persons with DS increase, clinical 
research and development of evidence-based care 
guidelines for adults are needed.
Conclusions
The health issues and life trajectory of persons with DS 
are complex, and the condition is associated with many 
disparate medical, psychological, and social issues 
from infancy through adulthood. Persons with DS and 
their families generally have a positive attitude and 
express a desire for a high quality of life that builds on 
the strengths and skills of the affected child or adult.



A 73-Year-Old Man with Hypoxemic Respiratory Failure and Cardiac Dysfunction
The patient had been in his usual state of health until 6 
days before this transfer, when a dry cough, fever, and 
worsening fatigue developed. Two days later, his 
symptoms had not resolved, and he presented to the 
emergency department at a local hospital. The 
temperature was 38.8°C, the blood pressure 94/62 
mm Hg, the heart rate 91 beats per minute, the 
respiratory rate 12 breaths per minute, and the oxygen 
saturation 97% while he was breathing ambient air. On 
examination, he appeared well, and the lung sounds 
were clear. The white-cell count was 5600 per microliter 
(reference range, 4800 to 10,500); 56% of the cells 
were neutrophils and 33% were lymphocytes. A 
nasopharyngeal swab was submitted to the 
Massachusetts State Laboratory for nucleic acid testing 
for SARS-CoV-2 RNA. Tests for influenza A and B 
viruses and respiratory syncytial virus were not 
performed owing to a statewide shortage of 
nasopharyngeal swabs. Oseltamivir was prescribed for 
the empirical treatment of influenza, and the patient 
was discharged from the emergency department and 
instructed to self-quarantine at home. Four days later: 
The trachea was intubated, and mechanical ventilation 
was initiated. Intravenous propofol, cisatracurium, 
cefepime, and norepinephrine were administered, and 
the patient was transferred by helicopter to an 
academic health center in Boston for further evaluation 
and management of symptoms.



His medical history was notable for hypertension, 
diabetes mellitus, atrial fibrillation, and obstructive 
sleep apnea, for which nightly continuous positive 
airway pressure had been prescribed. He had 
undergone surgical aortic-valve replacement for 
severe symptomatic aortic stenosis 1 year earlier; 
there had been no evidence of obstructive coronary 
artery disease on preoperative angiography.
Radiofrequency ablation for recurrent atrial flutter 
had been performed 2 years earlier, and he had 
undergone right shoulder arthroplasty. Medications 
included metformin, insulin lispro, atenolol, losartan, 
and apixaban. Multiple statin medications had 
previously caused myalgia with elevated creatine 
kinase levels.
Catheters were placed in the right internal jugular 
vein and the left radial artery. The central venous 
pressure was 4 mm Hg. The partial-thromboplastin 
time and blood levels of phosphorus and 
magnesium were normal; other laboratory test 
results are shown in Table 1. A blood sample was 
obtained for culture, and a nasopharyngeal swab 
was obtained for nucleic acid testing for the 
detection of community-acquired respiratory 
pathogens and SARS-CoV-2 RNA.
The patient received intravenous propofol, fentanyl, 
midazolam, and cisatracurium, as well as empirical 
intravenous vancomycin, cefepime, and doxycycline. 
Treatment with apixaban was discontinued, and 
intravenous heparin was initiated. 
Hydroxychloroquine was administered enterally.





Hypoxemic Respiratory Failure with Pulmonary Infiltrates
The differential diagnosis of this patient’s pulmonary findings includes cardiogenic pulmonary edema, 
multifocal pneumonia, and acute respiratory distress syndrome (ARDS).
Acute Respiratory Distress Syndrome
Although this patient has a history of clinically significant cardiac disease, multifocal pneumonia and ARDS 
are the likely causes of his hypoxemic respiratory failure. The diagnosis of ARDS is made if a patient has 
sudden onset (or progression) of symptoms within 1 week after a known clinical insult, bilateral pulmonary 
opacities on chest imaging, respiratory failure that is not fully explained by cardiac failure or fluid overload, 
and moderate-to-severe impairment of oxygenation; this patient met all four criteria. ARDS can be 
precipitated by various triggers, including infection, aspiration, trauma, transfusion-related lung injury, the use 
of illicit drugs, or acute pancreatitis.
Cardiac Abnormalities
This patient had an elevated troponin T level suggestive of myocardial injury, which is common among 
critically ill patients with SARS-CoV-2 infection. In a retrospective single-center cohort study involving 416 
hospitalized patients with Covid-19 in Wuhan, China, cardiac injury, defined by a troponin T level above the 
99th percentile (upper limit of the reference range), was present in 19.7% of the patients. This patient’s ST-
segment elevations in leads I and aVL arouse concern about an ST-segment elevation myocardial infarction 
(STEMI) in the lateral wall. 
Coronary Angiography
Dr. Duane S. Pinto: Coronary angiography can be used to determine whether revascularization is indicated, 
but there are additional considerations in a critically ill patient with confirmed or suspected Covid-19. First, it 
is important for clinicians to maintain a high index of suspicion for diseases such as myopericarditis or 
stress-induced cardiomyopathy that can produce ST-segment elevation. 
Myopericarditis
Dr. Kazi: Several reported cases of possible myopericarditis among patients with SARS-CoV-2 infection 
have been published. Some of these patients presented with localized ST-segment elevations on 
electrocardiography but were subsequently noted to have no evidence of obstructive coronary disease on 
coronary angiography. 
Final Diagnosis
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection with acute respiratory distress 
syndrome and suspected myopericarditis.



Patientenverfügung?





























Das hereditäre non-polypöse Kolonkarzinom (korrekte Bezeichnung eigentlich: hereditäres nicht-Polyposis-
assoziiertes kolorektales Karzinom) (HNPCC) oder Lynch-Syndrom ist eine erbliche Darmkrebsform ohne 
Polyposis, d. h. ohne Auftreten von vielen Polypen im Darm. Das hereditäre Dickdarm-Karzinom ohne 
Polyposis (HNPCC) ist die häufigste erbliche Darmkrebsform und betrifft etwa drei Prozent der Darmkrebsfälle. 
Mittlerweile sind 5 Gene (MSH2, MSH6, MLH1, PMS2, und EPCAM) bekannt, die, insofern eine pathogene 
Mutation vorliegt, zum Auftreten eines hereditären non-polypösen Karzinoms führen können. Diese Gene 
kodieren für Proteine aus der Gruppe der sogenannten DNA-Mismatch-Reparaturproteine, deren Aufgabe es 
ist, eventuelle Fehler bei der Replikation der DNA im Rahmen der Zellteilung zu erkennen und zu beseitigen. 
Das HNPCC-Syndrom wird autosomal-dominant vererbt. Das bedeutet, dass Betroffene die Erkrankung mit 
einer Wahrscheinlichkeit von 50 % unabhängig vom Geschlecht an ihre Kinder weitergeben.
Amsterdam Kriterien:

Mikrofoto von Dickdarmkrebs 
mit Lymphozyten im Tumor, 
wie es oft bei HNPCC 
vorkommt. HE-Färbung.















































Natural History of Asymptomatic SARS-CoV-2 Infection
Information on the natural history of asymptomatic infection with severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) remains scarce. The outbreak of coronavirus disease 2019 (Covid-19) on the cruise ship
Diamond Princess led to 712 persons being infected with SARS-CoV-2 among the 3711 passengers and crew
members, and 410 (58%) of these infected persons were asymptomatic at the time of testing (see the
Supplementary Appendix, available with the full text of this letter at NEJM.org). Here, we report the natural
history of asymptomatic SARS-CoV-2 infection in part of this cohort. A total of 96 persons infected with SARS-
CoV-2 who were asymptomatic at the time of testing, along with their 32 cabinmates who tested negative on the
ship, were transferred from the Diamond Princess to a hospital in central Japan between February 19 and
February 26 for continued observation. Clinical signs and symptoms of Covid-19 subsequently developed in 11 
of these 96 persons, a median of 4 days (interquartile range, 3 to 5; range, 3 to 7) after the first positive 
polymerase-chain-reaction (PCR) test, which meant that they had been presymptomatic rather than
asymptomatic. The risk of being presymptomatic increased with increasing age (odds ratio for being
presymptomatic with each 1-year increase in age, 1.08; 95% confidence interval [CI], 1.01 to 1.16). Eight of 32 
cabinmates with a negative PCR test on the ship had a positive PCR test within 72 hours after arrival in the
hospital but remained asymptomatic. In total, data on 90 persons with asymptomatic SARS-CoV-2 infection, 
defined as persons who were asymptomatic at the time of the positive PCR test and remained so until the
resolution of infection. 



The group of persons with asymptomatic SARS-CoV-2 infection consisted of 58 passengers and 32 crew 
members, with median age of 59.5 years (interquartile range, 36 to 68; range, 9 to 77). A total of 24 of these 
persons (27%) had coexisting medical conditions, including hypertension (in 20%) and diabetes (9%). The first 
PCR test at the hospital was performed a mean of 6 days after the initial positive PCR test on the ship. The 
median number of days between the first positive PCR test (either on the ship or at the hospital) and the first of 
the two serial negative PCR tests was 9 days (interquartile range, 6 to 11; range, 3 to 21), and the cumulative 
percentages of persons with resolution of infection 8 and 15 days after the first positive PCR test were 48% and 
90%, respectively. The risk of delayed resolution of infection increased with increasing age (mean delay in 
resolution for an increase in age from 36 to 68 years, 4.41 days; 95% CI, 2.28 to 6.53)





False Negative Tests for SARS-CoV-2 Infection — Challenges and Implications
There is broad consensus that widespread SARS-
CoV-2 testing is essential to safely reopening the 
United States. A big concern has been test 
availability, but test accuracy may prove a larger 
long-term problem.
Diagnostic tests (typically involving a 
nasopharyngeal swab) can be inaccurate in two 
ways. A false positive result erroneously labels a 
person infected, with consequences including 
unnecessary quarantine and contact tracing. False 
negative results are more consequential, because 
infected persons — who might be asymptomatic —
may not be isolated and can infect others. Third, 
measuring test sensitivity in asymptomatic people 
is an urgent priority. It will also be important to 
develop methods (e.g., prediction rules) for 
estimating the pretest probability of infection (for 
asymptomatic and symptomatic people) to allow 
calculation of post-test probabilities after positive or 
negative results. Fourth, negative results even on a 
highly sensitive test cannot rule out infection if the 
pretest probability is high, so clinicians should not 
trust unexpected negative results (i.e., assume a 
negative result is a “false negative” in a person with 
typical symptoms and known exposure). It’s 
possible that performing several simultaneous or 
repeated tests could overcome an individual test’s 
limited sensitivity; however, such strategies need 
validation.










