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A 59-year-old man with metastatic colon 
cancer presented to the dermatology clinic 
with a 10-week history of painless and 
nonpruritic skin lesions coalescing around 
a large abdominal scar from a 
hemicolectomy performed 3 years earlier. 
On examination, the lesions were firm, 
pink to violaceous in color, and vesicular-
appearing. What is the diagnosis?

Herpes zoster

Kaposi’s sarcoma

Cutaneous metastases

Basal cell carcinoma

Cutaneous sarcoidosis

Correct!
A skin biopsy confirmed the diagnosis of metastatic 
colon adenocarcinoma.



Rare scar sarcoidosis: A case report

A 70-year-old female patient presenting with 
swelling and subcutaneous nodule formation 
localized to the knee scars over a two-month 
period is presently reported. Dermatological 
examinations found erythematous swelling and 
small papules on the patient's knee scars, along 
with subcutaneous nodules beneath and around 
the scars. Computer tomography of the chest 
region identified multiple obscure tubercles in 
the lungs and swollen lymph nodes in the hilum 
pulmonis and mediastinum. Skin biopsy 
revealed multiple non-caseating granulomas, 
which had infiltrated the dermis. The patient 
was diagnosed with scar sarcoidosis as a result 
of these observations. The onset of scar 
sarcoidosis is rare and, therefore, not well 
understood; however, inflammatory alterations 
in preexisting scars may be important 
indicators for disease onset.



A Randomized Trial of Hydroxychloroquine as Postexposure Prophylaxis for 
Covid-19

Coronavirus disease 2019 (Covid-19) occurs after 
exposure to severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). For persons who are 
exposed, the standard of care is observation and 
quarantine. Whether hydroxychloroquine can prevent 
symptomatic infection after SARS-CoV-2 exposure is 
unknown. We conducted a randomized, double-blind, 
placebo-controlled trial across the United States and 
parts of Canada testing hydroxychloroquine as 
postexposure prophylaxis. We enrolled adults who had 
household or occupational exposure to someone with 
confirmed Covid-19 at a distance of less than 6 ft for 
more than 10 minutes while wearing neither a face mask 
nor an eye shield (high-risk exposure) or while wearing 
a face mask but no eye shield (moderate-risk exposure). 
Within 4 days after exposure, we randomly assigned 
participants to receive either placebo or 
hydroxychloroquine (800 mg once, followed by 600 mg 
in 6 to 8 hours, then 600 mg daily for 4 additional days). 
The primary outcome was the incidence of either 
laboratory-confirmed Covid-19 or illness compatible 
with Covid-19 within 14 days.



Cumulative incidence of illness





Discussion
In this randomized, double-blind, placebo-controlled trial, we investigated the efficacy 
of hydroxychloroquine as Covid-19 postexposure prophylaxis. In this trial, high doses 
of hydroxychloroquine did not prevent illness compatible with Covid-19 when initiated 
within 4 days after a high-risk or moderate-risk exposure.
We used a pragmatic approach to recruitment and follow-up of participants through 
Internet-based self-referral and online follow-up surveys, and we couriered the trial 
interventions directly to participants’ homes. This approach allowed for recruitment 
across North America, minimized the risk of SARS-CoV-2 infection to researchers, 
lowered the burden of research participation, and provided a timely answer to this 
question of whether postexposure prophylaxis was effective.
This randomized trial did not demonstrate a significant benefit of hydroxychloroquine 
as postexposure prophylaxis for Covid-19. Whether preexposure prophylaxis would be 
effective in high-risk populations is a separate question, with trials ongoing. In order to 
end the pandemic, a reduction in community transmission is needed.



Swabs Collected by Patients or Health Care Workers for SARS-CoV-2 Testing

It is faster to obtain a tongue, nasal, or mid-turbinate sample than a nasopharyngeal sample, with less potential for the 
patient to sneeze, cough, or gag. In addition, recent data support the validity of non-nasopharyngeal samples for 
detection of SARS-CoV-2. Collection by the patient reduces high exposure of the health care worker to the virus and 
preserves limited PPE.
We obtained swab samples from the nasopharynx and from at least one other location in 530 patients with symptoms 
indicative of upper respiratory infection who were seen in any one of five ambulatory clinics in the Puget Sound region 
of Washington. Patients were provided with instructions and asked to collect tongue, nasal, and mid-turbinate samples, in 
that order. A nasopharyngeal sample was then collected from the patient by a health care worker. All samples were 
submitted to a reference laboratory for reverse-transcriptase–polymerase-chain-reaction (RT-PCR) testing that yielded 
qualitative results (positive or negative) and cycle threshold (Ct) values for positive samples only. Pairwise analyses 
were conducted to compare each sample collected by the patient with the nasopharyngeal sample collected 
by a health care worker. Of the 501 patients with both tongue and nasopharyngeal samples, both swabs 
tested negative in 450 patients, both swabs tested positive in 44, the nasopharyngeal swab was positive and 
the tongue swab was negative in 5, and the tongue swab was positive and the nasopharyngeal swab was 
negative in 2. Of the 498 patients with both nasal and nasopharyngeal samples, both swabs were negative in 
447, both swabs were positive in 47, the nasopharyngeal swab was positive and the nasal swab was negative 
in 3, and the nasal swab was positive and the nasopharyngeal swab was negative in 1.



Our study shows the clinical usefulness of tongue, nasal, or 
mid-turbinate samples collected by patients as compared 
with nasopharyngeal samples collected by health care 
workers for the diagnosis of Covid-19. Adoption of 
techniques for sampling by patients can reduce PPE use and 
provide a more comfortable patient experience. Our analysis 
was cross-sectional, performed in a single geographic region, 
and limited to single comparisons with the results of 
nasopharyngeal sampling, which is not a perfect standard 
test. Despite these limitations, we think that patient 
collection of samples for SARS-CoV-2 testing from sites 
other than the nasopharynx is a useful approach during the 
Covid-19 pandemic.

















Charles Brenton Huggins (* 22. 
September 1901 in Halifax, Kanada; † 12. 
Januar 1997 in Chicago, USA) war ein kanadisch-US-
amerikanischer Chirurg, Krebsforscher 
und Nobelpreisträger. Er war Spezialist 
für Prostatakrebs und entdeckte 1941, dass dessen 
Entwicklung durch Hormone beeinflusst werden konnte. 
Dies ermöglichte erste systematische 
Therapiemöglichkeiten (neben Kastration Östrogen-
Therapie) gegen diese Krebsart und war gleichzeitig 
der erste Nachweis einer erfolgreichen Chemotherapie 
gegen Krebs. Huggins studierte an der Acadia 
University mit dem Bachelor-Abschluss 1940 und 
Medizin an der Harvard University mit dem M. D. 1924. 
Seine Facharztausbildung in Chirurgie erhielt er 
bei Frederick A. Coller am University of Michigan 
Hospital, wo er 1926 Instructor für Chirurgie wurde. Ab 
1927 war er Instructor, ab 1929 Assistant Professor, ab 
1933 Associate Professor und ab 1936 Professor für 
Chirurgie an der University of Chicago. Ab 1951 war er 
Direktor des Ben May Laboratory for Cancer Research 
der Universität Chicago und ab 1962 William B. Ogden 
Distinguished Service Professor.



Androgen deprivation therapy (ADT), also called androgen 
suppression therapy, is an antihormone therapy whose main use 
is in treating prostate cancer. Prostate cancer cells usually 
require androgen hormones, such as testosterone, to grow. ADT 
reduces the levels of androgen hormones, with drugs or surgery, 
to prevent the prostate cancer cells from growing. The 
pharmaceutical approaches include antiandrogens and chemical 
castration. 
The therapy can also eliminate cancer cells by inducing 
androgen deprivation-induced senescence. Lowering androgen 
levels or stopping them from getting into prostate cancer cells 
often makes prostate cancer shrink or grow more slowly for a 
time. However, this treatment needs to be combined with 
radiation therapy (RT) because ADT itself does not eradicate the 
cancer; it just decreases its aggressiveness.
Orchiectomy (surgical castration)
It consists of removing the testicles, the organ where androgens 
are synthesized, of the cancer sufferers. It is the most radical 
treatment for ending the production of androgens. Moreover it is 
the easiest and least expensive one. The main disadvantage is 
that surgical castration is a permanent method.
Chemical castration
There are two different medicines, LHRH agonists and 
antagonists, which both lower the amount of testosterone made 
by the testicles. They work inhibiting the formation of LH in the 
pituitary gland. The LHRH agonists produce a sudden increase 
on levels of testosterone followed by a huge falling, process 
called flare, whereas LHRH antagonists decrease directly the 
amount of testosterone. LHRH agonists and antagonists used in 
androgen deprivation therapy include leuprorelin, goserelin, 
triptorelin, histrelin, buserelin, and degarelix.



Gonadoliberin (Syn.: Gonadotropin-Releasing-Hormon; GnRH) ist ein im Hypothalamus gebildetes Hormon, 
welches bei Säugetieren und anderen Wirbeltieren die Synthese 
und Sekretion der Gonadotropine des Hypophysenvorderlappens stimuliert. Weitere Bezeichnungen für das 
Hormon sind Gonadorelin (Freiname), Gonadotropin Releasing-Hormon 1 (GnRH1) oder luteinisierendes 
Hormon Releasing-Hormon (LH-RH) bzw. follikelstimulierendes Hormon Releasing-Hormon (FSH-RH). Das 
Hormon regt die Hypophyse an, die Hormone FSH und LH auszuschütten, die die Funktion der Eierstöcke und 
der Hoden regulieren. Es wirkt im Hypophysenvorderlappen über Bindung an einen G-Protein-gekoppelten 
Rezeptor (gonadotropin-releasing hormone receptor). Dessen Aktivierung bewirkt über den Second 
Messenger Inositoltriphosphat (IP3) einen Anstieg des intrazellulären Spiegels an Calcium-Ionen (Ca2+), was 
zur Hormonwirkung, d. h. der Bildung und Sekretion der Gonadotropine des Hypophysenvorderlappens, führt. 
Der genannte Rezeptor für Gonadoliberin ist auch in der Brustdrüse, den Lymphozyten, dem Eierstock und 
der Prostata ausgebildet. Die Plasmahalbwertszeit beträgt weniger als 10 Minuten. Bei einer dauerhaften 
Gabe von GnRH-Analoga kommt es zu einer Herabregulation der Gonadoliberin-Rezeptoren, wodurch die 
Gonadotropinsekretion stark vermindert wird. Als Effekt sinkt die Bildung von Sexualhormonen in 
den Gonaden und versiegt schließlich vollständig. Dieser Effekt wird bei der Behandlung von Pubertas 
praecox, Prostata- und Mammakarzinomen, bei der Endometriose und Mastodynie, sowie 
als geschlechtsangleichende Maßnahme genutzt.



Relugolix, is a gonadotropin-releasing hormone antagonist (GnRH receptor antagonist) medication which is 
used in the treatment of uterine fibroids in Japan. It is also under development for use in other countries and 
for the additional indications of endometriosis and prostate cancer. It is taken by mouth once per day. As of 
February 2019, relugolix is in phase III clinical trials for endometriosis and prostate cancer. It was approved 
for use for the treatment of uterine fibroids in Japan in January 2019. A New Drug Application of relugolix for 
uterine fibroids is expected to be submitted in the United States late 2019.



Oral Relugolix for Androgen-Deprivation Therapy in Advanced Prostate Cancer

Injectable luteinizing hormone–releasing 
hormone agonists (e.g., leuprolide) are the 
standard agents for achieving androgen 
deprivation for prostate cancer despite the initial 
testosterone surge and delay in therapeutic 
effect. The efficacy and safety of relugolix, an 
oral gonadotropin-releasing hormone antagonist, 
as compared with those of leuprolide are not 
known. In this phase 3 trial, we randomly 
assigned patients with advanced prostate cancer, 
in a 2:1 ratio, to receive relugolix (120 mg orally 
once daily) or leuprolide (injections every 3 
months) for 48 weeks. The primary end point 
was sustained testosterone suppression to 
castrate levels (<50 ng per deciliter) through 48 
weeks. Secondary end points included 
noninferiority with respect to the primary end 
point, castrate levels of testosterone on day 4, 
and profound castrate levels (<20 ng per 
deciliter) on day 15. Testosterone recovery was 
evaluated in a subgroup of patients.

Leuprorelin ist ein GnRH-Analogon, das zu einem Stillstand der Hormonproduktion führt und zur künstlichen Absenkung des 
Testosteron- oder Östrogen-Spiegels im Blut verwendet wird. Es ist ein Peptid, das aus neun Aminosäuren aufgebaut ist.











Enzalutamid ist ein Inhibitor des Androgenrezeptor-Signalweges. Enzalutamid wurde von der 
Firma Medivation unter dem Codenamen MDV3100 entwickelt. Im Jahr 2009 schlossen Astellas Pharma und 
Medivation eine Vereinbarung über eine gemeinsame Weiterentwicklung und einen globalen Vertrieb von 
Enzalutamid. Enzalutamid hemmt den Signalweg des Androgenrezeptors an drei Stellen. Als erstes bindet es 
an den Androgenrezeptor und blockiert damit die Bindung der natürlichen Liganden, 
z. B. Testosteron oder Dihydrotestosteron. Zweitens wird durch Enzalutamid die Translokation des 
Androgenrezeptorkomplexes in den Zellkern gehemmt. Und drittens reduziert es die Bindung an die DNA und 
die Rekrutierung von Cofaktoren für die Transkription. Durch diesen dreifachen Mechanismus wird 
die Expression der Gene, die durch den Androgenrezeptor reguliert werden, gehemmt (inhibiert). Enzalutamid 
unterscheidet sich damit von bisher verfügbaren antiandrogenen Substanzen.
In Laborexperimenten wurde auch eine antagonistische Wirkung am Östrogenrezeptor bei 
Brustkrebszelllinien beobachtet. Im September 2009 startete die Phase-III-Studie AFFIRM, in der 1199 
Patienten mit metastasiertem kastrationsresistentem Prostatakarzinom nach 
vorangegangener Chemotherapie mit Enzalutamid oder Placebo behandelt wurden. Primärer Endpunkt der 
Studie war die Verlängerung des Gesamtüberlebens von Enzalutamid gegenüber Placebo. 800 Patienten 
erhielten Enzalutamid, 399 Patienten waren in der Placebo-Gruppe. Im September 2011 wurde die Studie 
nach einer geplanten Zwischenanalyse auf Empfehlung des unabhängigen Data Monitoring Committees 
vorzeitig beendet, da Patienten mit einer Enzalutamid-Behandlung ein 4,8 Monat längeres Gesamtüberleben 
aufwiesen als Patienten in der Placebo-Gruppe (18,4 vs. 13,6 Monate; Hazard ratio (HR) = 0,63; p < 0,001). 
Patienten aus der Placebo-Gruppe wurde nach der Entblindung der Studie Enzalutamid als Therapie 
angeboten.



Enzalutamide and Survival in Nonmetastatic, Castration-Resistant Prostate 
Cancer

Preliminary trial results showed that 
enzalutamide significantly improved 
metastasis-free survival among men who 
had nonmetastatic, castration-resistant 
prostate cancer and rapidly increasing 
prostate-specific antigen (PSA) levels while 
taking androgen-deprivation therapy. 
Results from the final analysis of overall 
survival have not yet been reported. In this 
double-blind, phase 3 trial, men with 
nonmetastatic, castration-resistant prostate 
cancer (defined on the basis of conventional 
imaging and a PSA doubling time of ≤10 
months) who were continuing to receive 
androgen-deprivation therapy were 
randomly assigned (in a 2:1 ratio) to receive 
enzalutamide at a dose of 160 mg or 
placebo once daily. Overall survival was 
assessed with a group sequential testing 
procedure and an O’Brien–Fleming–type 
alpha-spending function.

The main antiandrogens are cyproterone acetate, flutamide, nilutamide, bicalutamide, and enzalutamide which are all 
administered in oral pill form.





Enzalutamide was associated with a delay in the 
use of a new subsequent antineoplastic therapy 
(hazard ratio for the use of any subsequent 
antineoplastic therapy, 0.29; 95% CI, 0.25 to 0.35) 
(Fig. S2A). The median time to first use of new 
antineoplastic therapy was 66.7 months in the 
enzalutamide group and 19.1 months in the placebo 
group. A total of 310 patients in the enzalutamide 
group (33% of all patients assigned to 
enzalutamide and 56% of those who discontinued 
treatment) and 303 patients in the placebo group 
(65%) received at least one subsequent 
antineoplastic therapy after discontinuation of the 
trial regimen. The median time from 
discontinuation to the start of a subsequent 
antineoplastic therapy was 30 days in the 
enzalutamide group and 22 days in the placebo 
group. The most common subsequent 
antineoplastic therapy was docetaxel (185 patients, 
60%) in the enzalutamide group and abiraterone 
(178 patients, 59%) in the placebo group.





In the enzalutamide group, 10 of 14 patients with a 
cardiovascular event leading to death had clinically 
significant previous or ongoing cardiovascular disease. 
Seventeen adverse events leading to death occurred after the 
primary analysis; the group of men who were affected had a 
median age of 80 years (range, 63 to 93). None of the 
cardiovascular events that led to death in the trial were 
considered by the investigators to be related to treatment 
with enzalutamide.



Although adverse events leading to death were more 
common in the enzalutamide group than in the placebo 
group, it is important to consider the significantly 
longer median treatment duration in the enzalutamide 
group (33.9 months vs. 14.2 months). The most 
frequently reported adverse events leading to death in 
the enzalutamide group were cardiovascular events. 
Most men who died from a cardiovascular event had a 
clinically significant history of cardiovascular disease. 
The World Health Organization reports that the 
leading cause of death among men older than 70 years 
of age in 2016 was ischemic heart disease. The longer 
follow-up interval, history of cardiovascular risk 
factors, and advanced age in patients treated with 
enzalutamide may explain this finding in our trial. 
Although none of the cardiovascular deaths were 
attributed to enzalutamide by the investigators, 
physicians should be aware of the increased risk when 
determining whether a patient with preexisting 
cardiovascular disease should receive enzalutamide, 
and patients receiving this treatment should be 
followed closely.





Rituximab for High-Risk, Mature B-Cell Non-Hodgkin’s Lymphoma in Children

Cure rates among children and adolescents with high-
grade, mature B-cell non-Hodgkin’s lymphoma (mainly 
Burkitt’s lymphoma but also diffuse large B-cell 
lymphoma) have dramatically improved over the past 
30 years, with trials showing survival of approximately 
90%. However, well-known prognostic factors such as 
higher stage, elevated lactate dehydrogenase (LDH) 
level, leukemic bone marrow, and central nervous 
system (CNS) involvement and treatment-related 
factors such as lack of early or complete response can 
identify patients at high risk for treatment failure.
Rituximab added to chemotherapy prolongs survival 
among adults with B-cell cancer. Data on its efficacy 
and safety in children with high-grade, mature B-cell 
non-Hodgkin’s lymphoma are limited. We conducted an 
open-label, international, randomized, phase 3 trial 
involving patients younger than 18 years of age with 
high-risk, mature B-cell non-Hodgkin’s lymphoma 
(stage III with an elevated lactate dehydrogenase level 
or stage IV) or acute leukemia to compare the addition 
of six doses of rituximab to standard lymphomes malins 
B (LMB) chemotherapy with standard LMB 
chemotherapy alone. The primary end point was event-
free survival. Overall survival and toxic effects were 
also assessed.



Six patients (three in each group) died from toxic events. 
Four patients (two in each group) had primary refractory 
disease. The major between-group difference in events was 
observed in relapse or progression, which occurred in 3 
patients in the rituximab–chemotherapy group and in 23 in 
the chemotherapy group; all events of relapse or progression 
occurred within 9 months after randomization. A total of 18 
of these patients subsequently died: all 3 of the patients in the 
rituximab–chemotherapy group and 15 of the 23 patients in 
the chemotherapy group. A second cancer developed in 2 
patients in the rituximab–chemotherapy group: 1 patient had 
melanoma, and 1 had fatal histiocytic sarcoma with a 
t(8;14) IGHMYC anomaly identical to the primary 
lymphoma. In total, 8 patients in the rituximab–
chemotherapy group died (4 deaths were disease-related, 3 
were treatment-related, and 1 was from a second cancer), as 
did 20 in the chemotherapy group (17 deaths were disease-
related, and 3 were treatment-related).





Discussion
In this randomized, international, phase 3 trial, we found that 
among children and adolescents with high-grade, high-risk, 
mature B-cell lymphoma, the addition of six doses of 
rituximab to LMB therapy led to significantly better event-
free survival outcomes (hazard ratio for an event, 0.32; 95% 
CI, 0.15 to 0.66; 3-year event-free survival, 93.9% in the 
rituximab–chemotherapy group vs. 82.3% in the 
chemotherapy group). The benefit was similar across the 
various therapeutic groups, including the group of patients 
with CNS disease. Higher 3-year overall survival was also 
observed (95.1% in the rituximab–chemotherapy group vs. 
87.3% in the chemotherapy group; hazard ratio for death, 
0.36; 95% CI, 0.16 to 0.82). Overall, the acute toxic effects 
that were associated with the addition of rituximab mainly 
involved a higher incidence of myelotoxic effects, but further 
follow-up is needed to provide information on long-term 
safety because rituximab therapy induced more 
hypogammaglobulinemia than chemotherapy alone.



A handgun (Handwaffe) is a short-barrelled firearm that can be held and used with one hand. The two 
most common handgun sub-types in use today are revolvers and semi-automatic pistols.
In the days before mass production, handguns were often considered a badge of office, much the same 
as a sword. As they had limited utility and were more expensive than the long-guns of the era, handguns 
were carried only by the very few who could afford to purchase them. However, in 1836, Samuel 
Colt patented the Colt Paterson, the first practical mass-produced revolver. It was capable of firing 5 
shots in rapid succession and very quickly became a popular defensive weapon, giving rise to the 
saying "God created men, but Colt made them equal." Today, in most of the world, handguns are 
generally used primarily by police and military officers. However, in the United States and some other 
countries around the world, handguns are also widely available to civilians and commonly carried for 
self-defence.



Handgun Ownership and Suicide in California

Research has consistently identified firearm 
availability as a risk factor for suicide. 
However, existing studies are relatively 
small in scale, estimates vary widely, and no 
study appears to have tracked risks from 
commencement of firearm ownership. We 
identified handgun acquisitions and deaths 
in a cohort of 26.3 million male and female 
residents of California, 21 years old or older, 
who had not previously acquired handguns. 
Cohort members were followed for up to 12 
years 2 months (from October 18, 2004, to 
December 31, 2016). We used survival 
analysis to estimate the relationship between 
handgun ownership and both all-cause 
mortality and suicide (by firearm and by 
other methods) among men and women. The 
analysis allowed the baseline hazard to vary 
according to neighborhood and was adjusted 
for age, race and ethnic group, and 
ownership of long guns (i.e., rifles or 
shotguns).







Discussion

In this study of firearm ownership and mortality in a cohort of 26.3 million adult 
residents of California, we found an elevated risk of suicide among a large sample of 
first-time handgun owners. This risk was driven by a much higher rate of suicide by 
firearm — not by higher rates of suicide by other methods. Handgun owners’ risk of 
suicide by firearm peaked in the period immediately after their first handgun acquisition 
but remained relatively high 12 years later, and the long-term risk accounted for a 
majority of the excess suicides by firearm among owners.
Fifty-nine people were killed in the mass shooting in Las Vegas in 2017, the 
deadliest in U.S. history. Approximately the same number die each day in the 
United States from suicide by firearm. Many of these deaths are preventable. Our 
study bolsters and extends the message from previous research: ready access to 
firearms, particularly handguns, is a major risk factor for suicide. Health care 
providers and policymakers should be aware of this risk. This information is also 
important for current and prospective firearm owners seeking to weigh the risks 
and perceived benefits of ownership.







Cardiovascular Consequences of Acute Kidney Injury
Acute kidney injury is generally characterized by an 
abrupt rise in the serum creatinine level, decreased 
urinary output, or both. Advances in critical care and renal 
replacement therapies have provided tools that can 
support patients through most of the immediate 
complications of acute kidney injury, such as uremia or 
hyperkalemia, which could be rapidly fatal. Yet mortality 
from acute kidney injury remains high. Up to 60% of 
patients with severe acute kidney injury who are admitted 
to an intensive care unit (ICU) die from the disorder; the 
long-term risk of death associated with acute kidney injury 
is also increased.
Interactions between cardiac and kidney diseases have 
been classified as cardiorenal syndromes. A current 
classification includes five types of cardiorenal 
syndromes: 
A. acute cardiac impairment leading to acute kidney injury 
(type 1), 
B. chronic cardiac impairment leading to kidney 
impairment (type 2), 
C. acute kidney injury leading to cardiac impairment (type 
3), 
D. chronic kidney disease leading to cardiac impairment 
(type 4), 
E. and systemic conditions leading to both cardiac and 
kidney impairment (type 5).



Acute kidney injury leading to 
cardiac impairment (type 3), 













The Game Is Afoot
A 63-year-old woman presented with several months of pain in 
both ankles. Two years before this presentation, she had fallen 
and fractured the left tibial plateau. A dual-energy x-ray 
absorptiometry (DXA) scan obtained at that time showed T 
scores of −1.9 at the femoral neck, 0.0 at the total hip, and 0.4 at 
the spine. The fracture-related pain in her left knee initially 
lessened with physical therapy, but worsening pain subsequently 
developed in that knee, and she was found to have a new fracture 
of the left medial femoral condyle. Pain lessened again with 
conservative therapy. Progressive pain then developed in both 
ankles, which resulted in intermittent use of crutches and a cane. 
She reported no fevers, weight loss, or pain elsewhere. Her 
medications were a combined calcium and vitamin D 
supplement (500 mg of elemental calcium and 400 IU of 
cholecalciferol, taken daily) and a multivitamin. Her family 
history was notable for colon cancer in her father, breast 
cancer in her mother, and hip fractures in both parents 
when they were in their 80s. She was married, had two 
children, and worked in customer service, although she was 
not working at the time of presentation because of ankle 
pain. Review of previous radiographs showed linear 
sclerotic densities oriented transversely in the left medial 
femoral condyle and left proximal tibial metaphysis, which 
are consistent with insufficiency fractures.
On physical examination, she appeared to be well and had 
an antalgic gait. She had tenderness and a reduced range 
of motion in both ankles but no swelling or erythema. 
Examination of the knees showed no deformity, erythema, 
warmth, tenderness, or reduced range of motion. The 
muscle strength was 5/5 in the arms and legs.



The serum phosphate level was 1.4 mg per deciliter (0.45 mmol per liter; reference range, 2.4 to 4.3 [0.77 to 1.39 
mmol per liter]), the calcitriol level 14 pg per milliliter (reference range, 18 to 78), and parathyroid hormone 
level 57 pg per milliliter (reference range, 15 to 65).
The patient has marked hypophosphatemia. Serum phosphate is regulated by three hormones: parathyroid hormone, 
fibroblast growth factor 23 (FGF-23), and calcitriol. FGF-23 is a peptide hormone produced by osteocytes and 
osteoblasts in response to a high serum phosphate level. FGF-23 lowers the serum phosphate level in two ways: it 
impairs reabsorption of phosphate in the proximal tubule of the kidney by down-regulating sodium–phosphate 
cotransporters, and it lowers the serum calcitriol level by decreasing its synthesis (through inhibition of the renal 1-
alpha-hydroxylase enzyme) and promoting its catabolism (through stimulation of the 24-hydroxylase enzyme). Renal 
causes of hypophosphatemia are FGF-23–dependent or FGF-23–independent. The low calcitriol level in this case is 
suggestive of an FGF-23–mediated renal process, since an elevated calcitriol level would be expected in an FGF-23–
independent renal process, such as an inactivating mutation in the renal sodium–phosphate cotransporter (hereditary 
hypophosphatemic rickets with hypercalciuria). Nonrenal causes of hypophosphatemia include intracellular shifting 
from the extracellular space and decreased phosphate intake or absorption. The patient should be asked about a history 
of diarrhea that might indicate malabsorption and about the use of phosphate binders, since these are potential nonrenal 
causes of hypophosphatemia. In addition, since some causes of hypophosphatemia are genetic, I would ask about a 
family history of this condition or of associated abnormalities, such as bowing of the legs and tooth abscesses. Data on 
previous phosphate levels should be obtained, if available.
The patient reported no diarrhea or use of phosphate binders. There was no family history of 
hypophosphatemia. She had no previous measurements of serum phosphate levels. The serum 
phosphate level was 1.4 mg per deciliter, the serum creatinine level 0.55 mg per deciliter (50 μmol per 
liter), a random urine phosphate level 48.7 mg per deciliter, and a random urine creatinine level 53.6 
mg per deciliter.
A random spot urine sample can be used to estimate fractional excretion, although a fasting specimen is 
preferred. The fractional excretion of phosphate is calculated with the following equation: (urine phosphate 
level×serum creatinine level×100)÷(serum phosphate level×urine creatinine level). The patient’s fractional 
excretion of phosphate is 35.7%, well above the expected value with hypophosphatemia (<5.0%), a finding 
that confirms renal losses. Although an FGF-23–mediated process remains most likely, it is important to rule 
out generalized proximal tubular dysfunction (Fanconi’s syndrome).



Urinalysis was negative for protein and glucose. The serum uric acid level was in the normal range. 
The C-terminal FGF-23 level was 235 RU per milliliter (reference value, <180).
FGF-23–dependent causes of hypophosphatemia include tumor-induced osteomalacia (a rare 
paraneoplastic syndrome in which a tumor secretes FGF-23) and X-linked, autosomal-dominant, and 
autosomal-recessive hereditary hypophosphatemic rickets. Because hereditary hypophosphatemic rickets 
almost always manifests early in life, the current case is highly suggestive of tumor-induced osteomalacia. 
Tumors that cause this syndrome are typically mesenchymal in origin and benign in character; excision 
provides the best chance of cure. A thorough physical examination should be performed; these tumors can 
occur anywhere in the body but have a predilection for the legs and pelvis, followed by the head and neck 
region. If no masses are found on examination, whole-body functional imaging (18F-fluorodeoxyglucose 
[FDG] positron-emission tomography [PET] and computed tomography [CT], octreotide single-photon-
emission CT [SPECT], or gallium-68 [68Ga]–Dotatate PET-CT, with preference for the last when possible) 
should be performed, followed by focused imaging if an area of increased uptake is identified.
Careful reexamination did not reveal any suspicious masses. The patient underwent 68Ga-
Dotatate PET-CT, which showed a focal area of increased uptake in the region of the right 
first metatarsal. Subsequent magnetic resonance imaging of the right foot showed a 2.2-
cm mineralized mass in the subcutaneous soft tissues adjacent to the plantar medial 
aspect of the first metatarsophalangeal joint, corresponding to the area of increased 
Dotatate uptake.
The patient should be referred for surgical excision, with wide margins to ensure complete 
resection. She should receive aggressive calcium and vitamin D supplementation to support 
bone remineralization and prevent secondary hyperparathyroidism after resection.



After surgery, the patient received 50,000 IU of 
ergocalciferol each week for 8 weeks and 1000 mg of 
elemental calcium supplementation daily. Her gait 
progressively improved and the bone pain gradually 
lessened, although she still walked with a cane. At 5 
months after resection, she rated her ankle pain as 3 on a 
scale of 0 to 10. Repeat radiographs of the ankles 3 
months after surgery showed healing insufficiency 
fractures of the distal tibias and right calcaneus. By 8 
months after resection, she was walking unassisted, with 
complete resolution of ankle pain. Repeat DXA was 
planned for 1 year after surgery.
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Phylogenetic relationships of 
SARS-CoV-2 from NY and other 
global strains.(A) Maximum 
Likelihood (ML) phylodynamic 
inference of 84 SARS-CoV-2 
sequences from NY from this study 
in a global background of 2,363 
sequences available in GISAID 
EpiCoV database as of April 1, 
2020. Branches are colored 
according to the region of origin. 
Tip circles (red) indicate the 
position of the 84 NY sequences. 
Clades that contain NY sequences 
are highlighted with names shown 
on the right; the local transmission 
clusters are indicated by the arrow. 
(B) Stacked barplot showing the 
fraction of sequences per region by 
clade. (C) Local transmission 
clusters on the ML tree showing 
the source of cases by county. 
Bootstrap support values ≥70% are 
shown, sibling clusters are 
collapsed for easier visualization. 
The mutation identified specific to 
the community transmission cluster 
is indicated. The scale bar at the 
bottom indicates the number of 
nucleotide substitutions per site.



Distribution of the geographic location of the patients 
with COVID-19 from which viral isolates were 
sequenced .(A) Distribution of 74 sequenced cases 
with available zip code information across NYC 
boroughs and neighborhoods. Neighborhoods are 
shaded according to the number of cases that were 
sampled. (B) Breakdown of sequenced cases 
according to phylogenetic clades across NYC boroughs 
and Westchester County. Cases without available zip 
code information are indicated as ‘Unknown’.















Die reverse Genetik ist eine Disziplin, in der die Vorgehensweise der klassischen Genetik umgekehrt wird. 
Dort wird versucht, durch die induzierte Veränderung von Merkmalen eines Organismus (Mutagenese) 
Aussagen über dessen genetisches Potenzial zu treffen. In der reversen Genetik wird nicht von einem 
Phänomen ausgegangen und dann nach dem entsprechenden Gen geforscht, sondern es wird mittels 
gezielter Mutagenese ein Genabschnitt an vorbestimmter Stelle verändert. Daraufhin wird untersucht, wie sich 
dies auf die Funktion einer Zelle oder eines Organismus auswirkt. Aus den Veränderungen wird dann auf die 
Funktion des Gens zurückgeschlossen. Die reverse Genetik und ihre assoziierten Techniken 
(Mutagenese, Gentransfer, Transfektion) sind unerlässliche Werkzeuge der modernen molekularen Genetik. 
Eine der effizientesten Methoden der gezielten Mutagenese von Genen ist deren Ausschalten 
mittels Homologer Rekombination, dem sogenannten Gene-Targeting. Diese Technik ist sehr etabliert 
bei Hefe. Sie wurde bei Pflanzen erstmals durch Ralf Reski und seine Mitarbeiter 
am Laubmoos Physcomitrella angewendet. Alternativ hierzu wurde 10 Jahre später die Technologie der 
künstlichen microRNAs entwickelt.






















