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A 40-year-old man presented with a 2-
day history of a burning rash on both 
hands. Physical examination was 
notable for a confluent region of 
erythema extending from the dorsal 
aspect of the thumbs to the medial 
aspect of the second finger. Scattered 
patches of erythema were observed 
on the knuckles and other fingers, and 
a small blister was noted on the base 
of the left thumb. What is the most 
likely diagnosis? 

Atopic dermatitis
Hand, foot, and mouth disease
Irritant contact dermatitis 
Phytophotodermatitis 
Porphyria cutanea tarda



On further history, the patient reported manually juicing 12 
limes and then attending an outdoor soccer game without 
applying sunscreen to his hands one day before the 
development of the rash. Owing to this report and his physical 
presentation, a diagnosis of phytophotodermatitis was made. 
Phytophotodermatitis is a phototoxic, nonimmunologic skin 
reaction that results from exposure to furocoumarins — a plant 
substance found in limes, lemons, celery, and parsley — and 
ultraviolet light. Treatment with triamcinolone cream and an 
emollient were prescribed. 

Definition. Die Wiesengräserdermatitis ist 
eine entzündliche Hauterkrankung. Sie wird durch 
den Kontakt mit Pflanzen, die phototoxische 
Substanzen enthalten, in Kombination mit 
Sonneneinstrahlung (UV-Strahlen) verursacht. Als 
Folge treten Hyperpigmentierungen auf.

Die Therapie umfasst die Vermeidung weiterer 
Pflanzenkontakte. Schwere Krankheitsverläufe 
erfordern ggf. die Anwendung nicht-
steroidaler Entzündungshemmer sowie 
die topische Behandlung der Hautreaktionen.





Genomic sequencing technology allows for identification of reproductive couples with an 
increased chance, as compared with that in the general population, of having a child with 
an autosomal recessive or X-linked genetic condition. We investigated the feasibility, 
acceptability, and outcomes of a nationwide, couple-based genetic carrier screening 
program in Australia as part of the Mackenzie’s Mission project. Health care providers 
offered screening to persons before pregnancy or early in pregnancy. The results 
obtained from testing at least 1281 genes were provided to the reproductive couples. We 
aimed to ascertain the psychosocial effects on participants, the acceptability of screening 
to all participants, and the reproductive choices of persons identified as having an 
increased chance of having a child with a condition for which we screened.
Conclusions
Couple-based reproductive genetic carrier screening was largely acceptable to 
participants and was used to inform reproductive decision making. The delivery of 
screening to a diverse and geographically dispersed population was feasible. 





More than 2500 genes are associated with childhood-onset autosomal recessive or X-linked 
conditions. Historically, persons with an increased chance of having offspring with these conditions 
have learned of their genetic carrier status after the birth of an affected child. Reproductive genetic 
carrier screening provides this information before pregnancy or early in pregnancy, which facilitates 
informed reproductive decisions. Reproductive genetic carrier screening has origins in targeted 
screening for hemoglobinopathies in high-risk populations and for Tay–Sachs disease in persons of 
Ashkenazi Jewish ancestry. Massively parallel sequencing has made reproductive genetic carrier 
screening with the use of large gene panels, sometimes called expanded reproductive carrier 
screening, practicable.
Methods
Study Design
We conducted this study as part of the Genomics Health Futures Mission, funded by the Australian 
government. 
Recruitment
Reproductive genetic carrier screening was offered, free of charge, by participating health care 
practitioners during routine health care visits. Participating health care practitioners included general 
practitioners, obstetricians, fertility specialists, genetic health care practitioners, midwives, and nurse 
practitioners. Health care practitioners were recruited purposefully from specific regions in order to 
reach a diverse range of participants representative of the Australian population.



All persons involved in the current or planned pregnancy were asked to complete 
enrollment and provide consent to reproductive genetic carrier screening. For 
planned or current pregnancies involving a known gamete donor, this included the 
donor, the genetic parent who would raise the child, and, in some instances, a “social 
parent,” a person who would not contribute DNA but would partner with a genetic 
parent to raise the child. Reproductive couples who provided consent were mailed 
mouth swab kits for at-home sample collection. Samples were then mailed to one of 
three laboratories.
Clinical Management of Results
Reproductive couples who were found to have a low chance of having a child with a 
genetic condition were given access to the result through the online study portal. 
Couples who were found to have an increased chance were contacted by a genetic 
counselor involved in the study, provided with genetic counseling, and, when 
appropriate, referred to a subspecialist for advice and to a support organization for 
the condition. Genetic counseling included discussion of reproductive options that 
were facilitated through the study at no cost to the couple; these included one cycle 
of in vitro fertilization with preimplantation genetic testing for monogenic conditions.



Testing
A panel of 1300 genes associated with more than 750 
serious, childhood-onset autosomal recessive or X-
linked conditions was developed, as previously 
reported. For most of the conditions, the treatment 
available is limited or burdensome, but for some, early 
intervention can improve prognosis. The panel was 
revised during the study as new information became 
available, and the final panel comprised 1281 genes; all 
autosomal genes were analyzed in both partners, and X-
linked genes were analyzed in the female partner only. 
Separate assays of FMR1 triplet repeats and SMN1 copy 
number were performed. 
Results
Study Population
A total of 775 health care practitioners extended 
invitations to participate in the study, and more than 
19,000 reproductive couples were invited to take part. 
An estimated 45.9% of those invited to participate 
underwent reproductive genetic carrier screening .











Discussion
In this Mackenzie’s Mission research study, we tested reproductive couples for pathogenic variants in at least 
1281 genes associated with approximately 750 serious, childhood-onset autosomal recessive or X-linked 
conditions. We found that 1.9% of reproductive couples had a newly identified increased chance of having a 
child with one of these conditions. Most of these couples have since chosen a reproductive option with the 
aim of avoiding having a child with the condition. We found a high level of engagement with the study, 
positive attitudes toward screening, and minimal decisional regret.
We have shown that it is possible to deliver reproductive genetic carrier screening to the ethnically and 
socioeconomically diverse and geographically dispersed population in Australia. The study cohort had an 
overrepresentation of persons in higher socioeconomic quintiles and persons with higher levels of 
educational attainment. This is common in preconception and prenatal screening.
The estimated uptake of reproductive genetic carrier screening was 45.9%. If such screening were to be 
offered to the community and be fully funded by the government, the uptake would most likely increase 
above that observed in this study. When screening for trisomy 21 was initially offered in the 1990s, the 
uptake was 1.6%, and this increased to 83.0% by 2013.
In this study, we showed that couple-based carrier screening, before pregnancy or early in pregnancy, is a 
feasible way to deliver reproductive genetic carrier screening involving a large panel of genes to a 
geographically dispersed and diverse population. Reproductive genetic carrier screening delivered in this 
manner was acceptable to participants and health care practitioners.



Das Fragile X Mental Retardation Protein (FMRP) (Gen-Name: FMR1) ist ein Protein in Wirbeltieren, das an bestimmte Arten 
von RNA bindet und an ihrem Transport und ihrer Translation beteiligt ist. Beim Menschen finden sich die größten Mengen 
von FMRP in Neuronen, im Gehirn, den Hoden, der Plazenta und in Lymphozyten.





The unexpected diagnosis of a severe autosomal recessive condition in a child is often the first moment that 
parents become aware of their risk of having a child with the condition. This was the case for Rachael and 
Jonathan Casella; spinal muscular atrophy was diagnosed in their daughter Mackenzie, who died at the age of 7 
months. Carrier testing for recessive conditions is increasingly available to inform parents, even before pregnancy, 
of their risk of having a child with a genetic condition. Mackenzie’s parents declared a mission to raise awareness 
and make carrier testing available to all prospective parents to enable informed reproductive decision making. In 
response, the Australian government provided $20 million (in Australian dollars) for a nationwide genetic carrier 
screening project, called Mackenzie’s Mission.
The study provides lessons on how to implement carrier screening in practice. To ensure informed decision 
making, prospective parents need to be educated about the purpose, process, potential outcomes, and 
limitations of carrier screening. A push to make screening widely available may undermine the ability of 
prospective parents to make an informed choice to pursue screening. Freedom of choice may also be 
compromised in situations in which prospective parents feel more vulnerable, such as when attending a fertility 
clinic. Careful implementation, involving the evaluation of relevant outcomes in such contexts, is therefore 
needed.
Because each population may have its own variant profile, providers in different countries may want to develop 
their own panels of genes associated with conditions occurring in the population. On a global level, however, we 
can at least try to define and meet uniform criteria that delineate the scope and establish the key requirements 
for responsible implementation of carrier screening.



Das Subduralhämatom, kurz SDH, ist eine Einblutung in den Subduralraum des Schädels. Ältere Patienten mit 
intrinsischer oder iatrogener Koagulopathie sind besonders für ein SDH prädisponiert, auch wenn eindeutige 
Hinweise auf ein Kopftrauma fehlen. In einigen Fällen lässt sich keine Ursache identifizieren.
siehe auch: spontane intrakranielle Blutung



The effect of embolization of the middle meningeal artery in 
patients with subacute or chronic subdural hematoma is 
uncertain. We performed a multicenter, open-label, 
randomized trial in China, involving patients with symptomatic 
nonacute subdural hematoma with mass effect. Patients were 
assigned to undergo burr-hole drainage or receive nonsurgical 
treatment at the surgeon’s discretion, and patients in each 
group were then randomly assigned, in a 1:1 ratio, to undergo 
middle meningeal artery embolization with liquid embolic 
material or to receive usual care. Patients whose condition 
warranted craniotomy were excluded. The primary outcome 
was symptomatic recurrence or progression of subdural 
hematoma within 90 days after randomization. Secondary 
outcomes included clinical and imaging outcomes. The main 
safety outcome was any serious adverse event (including 
death).



Chronic subdural hematoma is a common neurologic disorder that predominantly occurs in 
older persons. Its incidence is predicted to increase owing to an aging population and 
increasing use of antithrombotic agents. Surgical evacuation, through burr-hole drainage or 
open craniotomy, and supportive medical care are the standard treatments for symptomatic 
chronic subdural hematoma. However, the incidence of hematoma recurrence or 
progression remains high. One explanation is fragility of the neovasculature underlying the 
subdural membrane encapsulating the hematoma, which is supplied by vessels from the 
middle meningeal artery.
Endovascular embolization of the middle meningeal artery has emerged as a promising 
treatment method to reduce hematoma growth and recurrence of chronic subdural 
hematoma. A meta-analysis indicates a large potential effect of middle meningeal artery 
embolization, but there is limited evidence from multicenter, randomized, controlled trials. 
We conducted the Managing Non-acute Subdural Hematoma Using Liquid Materials: a 
Chinese Randomized Trial of Middle Meningeal Artery Treatment (MAGIC-MT) to determine 
whether the addition of middle meningeal artery embolization with the use of liquid 
materials to best-practice usual care would lower the incidence of hematoma progression or 
recurrence among patients with nonacute (chronic or subacute) subdural hematoma in 
China.





Primary and Secondary Outcomes.Characteristics of the Patients at Baseline.



Safety Outcomes.









Currently licensed and approved malaria subunit vaccines provide modest, 
short-lived protection against malaria. Immunization with live-attenuated 
Plasmodium falciparum malaria parasites is an alternative vaccination strategy 
that has potential to improve protection. We conducted a double-blind, 
controlled clinical trial to evaluate the safety, side-effect profile, and efficacy of 
immunization, by means of mosquito bites, with a second-generation 
genetically attenuated parasite (GA2) — a mei2 single knockout P. falciparum 
NF54 parasite (sporozoite form) with extended development into the liver 
stage. After an open-label dose-escalation safety phase in which participants 
were exposed to the bites of 15 or 50 infected mosquitoes (stage A), healthy 
adults who had not had malaria were randomly assigned to be exposed to 50 
mosquito bites per immunization of GA2, an early-arresting parasite (GA1), or 
placebo (bites from uninfected mosquitoes) (stage B). After the completion of 
three immunization sessions with 50 mosquito bites per session, we compared 
the protective efficacy of GA2 against homologous P. falciparum controlled 
human malaria infection with that of GA1 and placebo. The primary end points 
were the number and severity of adverse events (in stages A and B) and blood-
stage parasitemia greater than 100 P. falciparum parasites per milliliter after 
bites from GA2-infected mosquitoes (in stage A) and after controlled human 
malaria infection (in stage B).



The identification of genes essential to the parasite’s intrahepatic development 
facilitated the creation of genetically attenuated malaria parasites, which can be 
produced and are amenable to vaccine applications. We previously tested PfΔb9Δslarp 
(GA1), which has short intrahepatic development (24 hours), similar to that of 
radiation-attenuated sporozoites. That trial showed protective efficacy against 
homologous P. falciparum controlled human malaria infection in 3 of 25 participants 
(12%) who had not had malaria.
We then generated PfΔmei2 (GA2), a parasite that shows complete growth arrest late 
during the liver stage (6 days after invasion) in humanized mouse models, similar to 
that in parasites that are coadministered with chemoprophylaxis but without any 
blood-stage exposure. Here, we report results of a clinical trial designed to test the 
concept that extended liver-stage antigen exposure can induce better protection than 
that induced by GA1. To that end, we compared the safety, side-effect profile, and 
preliminary protective efficacy of late-arresting GA2 against P. falciparum controlled 
human malaria infection with that of early-arresting GA1 and placebo in healthy adults 
who had not had malaria.



Methods
Trial Design and Oversight
We conducted this multistage trial at Leiden University Medical Center and Radboud 
University Medical Center in the Netherlands. The trial consisted of two stages: an open-
label, dose-escalation safety phase (stage A), in which participants were exposed to the 
bites of either 15 or 50 mosquitoes infected with GA2, and a double-blind, placebo-
controlled phase (stage B), in which we compared the protective efficacy of GA2 against 
homologous controlled human malaria infection with that of GA1 and placebo (bites from 
uninfected mosquitoes) after the completion of three immunization sessions, 
administered at 28-day intervals. In stage B, participants were exposed to the bites of 50 
mosquitoes in each session. Owing to the coronavirus disease 2019 pandemic and 
lockdown restrictions, the trial was conducted with fewer participants than originally 
envisaged. 



Clinical Trial Design.
Stage A, shown in Panel A, was an open-label phase in which eligible participants were assigned sequentially into cohort 1 and then cohort 2. In the dose-escalation 
phase of stage A, participants underwent one exposure to GA2 by means of mosquito bites (black circle); cohort 1 received 15 mosquito bites, and cohort 2 received 
50 mosquito bites. Stage B, shown in Panel B, was a double-blind stage, in which eligible participants were randomly assigned to one of three groups; participants 
were exposed three times to 50 bites from GA2-infected mosquitoes, 50 bites from GA1-infected mosquitoes, or 50 bites from uninfected mosquitoes (placebo) at 
28-day intervals (black circles). Three weeks after the last immunizing exposure, participants underwent controlled human malaria infection (CHMI) by means of 5 
bites from mosquitoes infected with unattenuated wild-type P. falciparum strain 3D7 (Pf3D7) (orange circle). All participants were treated with a curative regimen of 
atovaquone–proguanil, 28 days, at the latest, after their final exposure (blue circles). Throughout the trial, participants were monitored strictly and had to attend 
multiple ambulatory visits. The final ambulatory visit occurred 35 days after exposure to GA2 in stage A and 35 days after CHMI in stage B (gray circles). Body-mass 
index is the weight in kilograms divided by the square of the height in meters. C denotes challenge, ECG electrocardiogram, and 𝙸 immunization.

Three weeks after completion of the immunization phase in stage B, all participants underwent controlled human malaria 
infection by means of 5 bites from mosquitoes infected with unattenuated P. falciparum parasite strain 3D7 (Pf3D7). Pf3D7 is an 
unattenuated clone of the parental parasite strain PfNF54,22 which was used to generate GA2 and GA1.

All got G2 Got G1, G2 or placebo

Got P. f.

https://www.nejm.org/doi/full/10.1056/NEJMoa2313892


Demographics of the Participants at Baseline.

Parasitemia after Controlled Human Malaria Infection.
Panel A shows a Kaplan–Meier plot of the percentage of participants who remained free of blood-stage parasitemia over time after CHMI. Panel B shows 
the period that preceded parasitemia (prepatent period) for participants who had a positive P. falciparum quantitative polymerase-chain-reaction (qPCR) 
test, measured in days after controlled human malaria infection. Horizontal lines indicate the medians.







Discussion
This trial showed evidence of higher cellular immunogenicity and protective efficacy with a late-
arresting genetically attenuated parasite (GA2) than with an early-arresting parasite (GA1), which 
indicates a potential role for late-liver-stage antigens in eliciting protective immunity to malaria. 
Protection was not associated with antibodies to PfCSP, AMA1, or PfMSP1 but was related to the 
induction of P. falciparum–specific polyfunctional CD4+ T cells and Vδ2+ γδ T cells.
The protection induced by late-arresting GA2 in this trial (89%) is higher than that seen in previous 
trials involving replication-incompetent, early-arresting attenuated sporozoites. Early-arresting 
genetically attenuated parasites, delivered by means of either intravenous injection or mosquito bites, 
provided lower protective efficacy (12% by GA1 and 50% by PfGAP3KO). Protection induced by 
radiation-attenuated sporozoites has varied from 50% to greater than 90% when administered 
intravenously (dose range, 1.35×105 to 2.7×106 for the PfSPZ vaccine) in homologous controlled human 
malaria infection.
However, administration of radiation-attenuated sporozoites by means of mosquito bites requires 
higher doses (approximately 1000 mosquito bites) to reach levels of protection similar to the level 
offered by GA2. In contrast, the protection induced by bites from GA2-infected mosquitoes in this trial 
is reminiscent of that from parasites coadministered with chemoprophylaxis, in which three exposures 
to bites of 15 infected mosquitoes resulted in 100% efficacy against homologous controlled human 
malaria infection, which supports the hypothesis that extended hepatic antigenic presentation may 
have a role in the induction of protective immunity.







From 2000 to 2019, more than 1.65 billion people were 
affected by floods, with approximately 104,614 lives lost. A 
changing climate alters precipitation patterns, 
evapotranspiration, soil moisture, and the global cryosphere, 
leading to changes in the frequency, magnitude, and duration 
of floods.2 Most countries had a higher average number of 
population-weighted flood days during the period of 2001–
2021 than during 1985–2000.
Projections based on a scenario of high greenhouse-gas 
emissions indicate that flood frequency will increase in 42% of 
worldwide land-grid cells during 2071–2100 (from 1971–2000 
levels), including Southeast Asia, peninsular India, eastern 
Africa, and the northern half of the Andes (in South America).

Flood Days across the Globe.
Shown is the spatial distribution of annual average 
population-weighted flood days across the globe from 1985 
to 2000 (Panel A) and from 2001 to 2021 (Panel B) and the 
change in days between the two (Panel C).

https://www.nejm.org/doi/full/10.1056/NEJMsr2402457




Mental Health
Floods are associated with substantial and lasting burdens on mental health, owing to such consequences 
as physical and economic insecurity (e.g., heightened violence, displacement, and financial loss).
Inequitable Effects of Floods
Floods affect certain persons and populations disproportionately. Infants, children, older adults, those with 
preexisting conditions (e.g., disabilities and reliance on home mechanical ventilation or dialysis), and 
persons lacking social support during recovery are particularly vulnerable.
Interventions to Reduce the Health Effects of Floods
Prevention
Protecting human health from floods requires a comprehensive risk-management approach, including 
prevention, preparedness, response, and recovery. However, some structural solutions contribute to 
greenhouse-gas emissions because they require material transport and the use of quarry materials, 
concrete, mortars, and metals. Thus, prioritizing solutions that result in low greenhouse-gas emissions, 
such as sourcing local materials to reduce transportation emissions and making use of natural land 
formations, is essential.
Nature-based solutions leverage the natural functions of ecosystems to reduce water flow and store 
floodwaters, providing dual benefits of climate-change mitigation and adaptation. These solutions include 
widening natural floodplains, reestablishing wetlands, restoring coastal ecosystems (e.g., oyster reefs, coral 
reefs, and coastal mangroves), investing in green infrastructure, and land-use planning, such as the 
establishment of no-build zones.



Key Prevention and Adaptation Strategies to Reduce Health Effects of Floods.



Real-World Interventions to Prevent Floods and Reduce the Health Effects.

Preparedness
Preventive measures alone cannot eliminate flood risk. Sound preparedness, including raising public awareness, establishing 
effective warning systems, and ensuring resilient and responsive health care systems, is also critical. Information regarding 
flood risks should be conveyed by integrating the experiences of flood victims and emphasizing the efficiency and low cost of 
actions. 
Response and Recovery
During and after a flood, basic hygiene and sanitation should be maintained or rapidly restored; for example, by distributing 
WASH (water, sanitation, and hygiene) kits including soap and water purifiers and ensuring access to clean drinking water by 
means of efficient distribution systems and household water-treatment solutions. Efforts should also be made to prevent 
mosquito bites (e.g., with the use of insect repellent and window and door screens).



Knowledge Gaps
Key challenges remain with regard to accurately assessing flood exposure and effects, 
effectively preventing floods, and mitigating associated health risks. One challenge is how to 
accurately tabulate flood-associated mortality and morbidity. Traditional surveillance 
methods that rely on death certificates and government reports probably underestimate 
mortality associated with floods, owing to the inexperience of the persons completing death 
certificates, omission of secondary causes of death, and the indirect linkage of deaths to 
floods.
Conclusion
Floods have substantial health effects, both short- and long-term, disproportionately 
affecting vulnerable persons and populations. Without robust adaptation and mitigation 
strategies, the severity of floods and their health consequences will escalate. Protecting 
human health from the devastating effects of floods requires a comprehensive risk-
management approach that includes prevention, preparedness, response, and recovery, 
with collaboration across multiple sectors and disciplines.



Candida auris

Candida albicans



Candida auris was first identified in 2009, in an isolate from the ear canal of a patient in Japan 
(“auris” is the Latin word for “ear”), and has rapidly emerged as a serious global public health 
threat. The species, which has spread across more than 45 countries in six continents, is 
subdivided into five clades (I through V) with distinct geographic distributions. C. auris is of 
particular concern because of its ability to adhere to human skin and inanimate objects and to 
persist, frequently causing difficult-to-control outbreaks in health care facilities. The 
misidentification of C. auris as another candida species, an incomplete understanding of its 
environmental reservoirs, the high morbidity and mortality associated with invasive infections, 
and the resistance of C. auris to several classes of antifungal agents represent additional 
challenges to providing effective patient care. The serious risks posed by C. auris led the 
Centers for Disease Control and Prevention (CDC) to classify it as an urgent threat in the 2019 
Antibiotic Resistance Threats report. Similarly, the World Health Organization (WHO) recently 
placed C. auris in the “critical” group of human fungal pathogens, indicating an urgent need to 
prioritize research on improving diagnosis, treatment, and outcomes in patients affected by 
this opportunistic fungus.



Geographic Origins of Candida auris and Clinical Cases in the United States.
Shown are the areas of the globe in which the five C. auris clades initially arose. The inset 
shows the number of C. auris clinical cases across the United States from 2013 through 2022.



Major Candida auris Outbreaks across the Globe.





Echinocandine sind Arzneistoffe aus der Gruppe der 
Antimykotika, welche die Glucansynthese von Pilzen hemmen 
und dadurch ihre Zellwand destabilisieren.





Epidemiologic Features
C. auris rapidly spread worldwide within a decade after the initial report in Japan in 2009. Major outbreaks of 
C. auris bloodstream infections have been reported in health care settings worldwide, particularly in India, 
Pakistan, South Africa, Kenya, the United Kingdom, Spain, Singapore, Venezuela, Colombia, Brazil, and the 
United States.
Risk Factors
The risk factors for colonization and invasive infections by C. auris are similar to those for other candida species 
and for many other multidrug-resistant microorganisms, such as carbapenemase-producing enteric bacteria.
Clinical Manifestations
Patients can be colonized with C. auris without having clinical signs or symptoms. The most common site of 
colonization is the skin, primarily in the nares, axilla, and groin. Colonization of the gastrointestinal or 
urogenital tract occurs less often. This pattern of colonization differs from that observed with other candida 
species, such as C. albicans and C. glabrata, which predominantly colonize the human gastrointestinal tract. 
Mucosal infections, including oral thrush, esophageal candidiasis, and vulvovaginal candidiasis, are infrequent 
with C. auris.
Diagnosis
Culture-based testing of specimens obtained for clinical or screening purposes is the cornerstone of the 
laboratory diagnosis of C. auris infection. Isolation of C. auris in culture is important for reporting antifungal 
susceptibility patterns. C. auris can be readily cultured from blood, urine, sputum, other bodily fluids, and 
tissue on routine laboratory and mycologic media such as Sabouraud dextrose agar. Morphologically, C. auris 
cannot be distinguished from other candida species. 



Antifungal Resistance
Resistance of C. auris to antifungal agents is clade-specific, with clades I, III, and IV responsible for multidrug-
resistant invasive infections worldwide. In contrast, clade II (the East Asian clade) predominantly causes ear 
infections and is uniformly susceptible to antifungal drugs. Resistance of C. auris to fluconazole appears to be 
acquired, and approximately 90% of strains from all clades except for clade II are fluconazole-resistant.
Treatment
Randomized clinical trials evaluating the management of C. auris infections and the efficacy of specific 
antifungal therapies are lacking. Current CDC recommendations advise against antifungal treatment in 
patients with C. auris colonization if there is no evidence of clinical infection. However, for patients with C. 
auris candidemia or invasive candidiasis, prompt initiation of antifungal treatment is required and 
consultation with an infectious-disease specialist is advised, because this strategy is associated with 
improved outcomes for patients with invasive infections with other candida species.
Prevention
In health care settings, transmission of C. auris among patients can occur within 3 to 4 hours after 
contamination of the environment or equipment. Therefore, rapid identification of the presence of C. auris 
and timely infection-control measures are warranted to prevent nosocomial outbreaks.
Conclusions and Future Perspectives
The rapid emergence and global spread of multidrug-resistant C. auris underscore the urgent need to ramp 
up control measures against this opportunistic fungal pathogen. A deeper understanding of the virulence 
traits of C. auris and the molecular factors that promote immunity could lead to the discovery of new 
antifungal drug targets, adjunctive immune-based therapies, or vaccines.





A 16-year-old girl was admitted to this hospital because of abdominal pain.
The patient had been in her usual state of health until 4 weeks before the current presentation, when 
intermittent abdominal pain developed. During the next 2 weeks, the episodes of pain became more 
frequent, increasing from every few days to two times daily and lasting approximately 2 minutes. Two 
weeks before the current presentation, the patient had new nausea, and she vomited three times. She was 
not able to go to school, and her parents took her to the emergency department of another hospital for 
evaluation.
In the emergency department, the patient described the pain as sharp and rated it at 8 on a scale of 0 to 
10 (with 10 indicating the most severe pain). The pain was worst in the epigastrium and in the upper 
quadrants of the abdomen. The temporal temperature was 36.6°C, the heart rate 105 beats per minute, 
the blood pressure 125/66 mm Hg, the respiratory rate 18 breaths per minute, and the oxygen saturation 
99% while the patient was breathing ambient air. The mucous membranes were dry. She had diffuse 
abdominal tenderness with guarding on palpation of the epigastrium, left upper quadrant, and right upper 
quadrant. The white-cell count was 14,900 per microliter (reference range, 4500 to 13,000) and the 
hemoglobin level 11.3 g per deciliter (reference range, 12.0 to 16.0). Other laboratory test results are 
shown. Qualitative urine testing for human chorionic gonadotropin was negative, and urinalysis was 
normal. Ultrasonography of the abdomen and pelvis showed no abnormalities, although the appendix was 
not visualized. Oral acetaminophen was administered, as were intravenous ketorolac, famotidine, and 
ondansetron. The patient was discharged home with instructions to start treatment with oral famotidine, 
ondansetron, and ibuprofen.



Repeat ultrasonography of the abdomen and repeat transabdominal ultrasonography of the pelvis again showed no 
abnormalities. Screening tests for gonorrhea and chlamydia were negative. The patient was discharged home with 
instructions to start treatment with famotidine, ondansetron, and acetaminophen.



The patient described the episodes of abdominal pain as severe, occurring abruptly, and followed by nausea; when 
vomiting occurred, the severity of pain decreased. The pain was not related to menstruation, body position, time of day, 
or eating or drinking, although she noted that she had had decreased appetite. She had had fatigue, dizziness, and 
generalized weakness, as well as constipation that had worsened during the previous 2 weeks; the last bowel movement 
had occurred 3 days before the current presentation. There was no fever, diarrhea, or rash.
The patient’s medical history included iron-deficiency anemia and anxiety disorder; she had had pica as a toddler. She had 
normal growth and development and had received all childhood vaccinations. Medications included iron 
supplementation, oral contraception, and famotidine, as well as acetaminophen as needed for abdominal pain; she had 
not started taking ondansetron. She had no known drug allergies. The patient lived with her mother, father, sister, and 
dog in an urban area of New England. She attended high school. She was sexually active and had had two male partners; 
she used condoms consistently. 
She did not drink alcohol, use illicit drugs, or smoke tobacco; she had last smoked marijuana 4 weeks before the current 
presentation. Her maternal grandmother had peptic ulcer disease, her maternal grandfather had heart disease, and her 
father had depression and anxiety.
On examination, the temporal temperature was 36.7°C, the heart rate 84 beats per minute, and the blood pressure 
113/78 mm Hg. The body-mass index (the weight in kilograms divided by the square of the height in meters) was 25.8. 
The patient was actively retching during the examination. The mucous membranes were moist, and bowel sounds were 
present. 
Computed tomography (CT) of the abdomen, performed after the administration of intravenous contrast material and 
without the administration of oral contrast material, showed the gastric contents, a normal appendix, and no evidence of 
bowel obstruction. There was a small amount of solid stool in the ascending colon and sigmoid colon.
A mixture of aluminum hydroxide, diphenhydramine, lidocaine, magnesium hydroxide, and magnesium citrate was 
administered, but the patient vomited after taking these medications.
A diagnostic test was performed.



Constipation
Constipation is an extremely common cause of abdominal pain and can occur with nausea and even intermittent vomiting. This 
patient had constipation, and the intermittent nature of her symptoms could be explained by peristalsis and high-amplitude 
propagating colonic contractions. However, it would be unusual for constipation to lead to severe vomiting unless the patient 
was severely affected. This patient’s abdomen was nondistended with no palpable abdominal mass, and the rectal examination 
showed no stool in the rectal vault. Constipation alone is unlikely to explain her presentation.
Disorder of Gut–Brain Interaction
Disorders of gut–brain interaction (previously known as functional gastrointestinal disorders), such as functional dyspepsia and 
functional abdominal pain, often occur in combination with mental health conditions and are an important consideration in this 
patient with anxiety and a family history of anxiety and depression. However, symptoms associated with a disorder of gut–brain 
interaction would be unlikely to awaken a patient from sleep. 
Gastritis
Gastritis can lead to nausea and then vomiting because of slowed gastric emptying. This patient had no fever or diarrhea — 
characteristics that would have suggested gastritis caused by a viral infection. In addition, the symptoms of viral gastritis are 
usually more severe initially, with slow clinical improvement as healing occurs. Other common causes of gastritis include 
nonsteroidal antiinflammatory drugs (NSAIDs) and alcohol use; this patient took NSAIDs only briefly, and she had no history of 
alcohol use. Iron supplements can very rarely cause gastritis.
Postviral Gastroparesis
Postviral gastroparesis is a common condition. Typically, a patient may have loss of appetite for a few days after a viral infection. 
However, severe cases often include abdominal pain, nausea, and vomiting and may takes years to resolve.
Other Common Conditions
Lactose intolerance is an unlikely diagnosis in this case, given the absence of diarrhea and bloating. Gallbladder disease is also 
unlikely in this patient, since she had diffuse tenderness beyond the right upper quadrant and had normal findings on 
ultrasonography of the gallbladder. Pancreatitis cannot be ruled out in this patient, since the pain was primarily in the 
epigastrium and a blood level of lipase was not provided. 



Mechanical Causes of Abdominal Pain
A key feature of this patient’s presentation was the sudden nature of her pain; the episodes occurred abruptly and were 
followed by vomiting that resulted in relief of the pain. Her symptoms worsened dramatically over a short period of time.
Malrotation
Intestinal malrotation may manifest at any age, but 21% of cases are diagnosed between 1 and 18 years of age. Malrotation 
may result in the development of abnormal peritoneal tissue known as Ladd’s bands, which can constrain the malpositioned 
cecum and compress the duodenum and can in turn lead to bouts of pain, nausea, and vomiting. Malrotation can also result in 
midgut volvulus, a condition in which the venous drainage is impaired and leads to edema; eventually, the arterial flow 
becomes compromised and results in ischemia. 
Intussusception
Intussusception of the intestine can also manifest at any age. The invaginated bowel may cause venous congestion, followed by 
bowel-wall edema, which eventually impairs the arterial flow and results in ischemia. Intermittent ischemia could explain this 
patient’s episodes of pain, nausea, and vomiting, as well as the abdominal tenderness and guarding. 
Crohn’s Disease
Crohn’s disease involving the ileum can cause partial obstruction from inflammation, and this patient did have an elevated 
erythrocyte sedimentation rate and mild microcytic anemia. Although her CT images were obtained without the administration 
of oral contrast material, which could have helped to delineate bowel-wall edema, there were no obvious bowel-wall 
abnormalities. 
Crohn’s Disease
Crohn’s disease involving the ileum can cause partial obstruction from inflammation, and this patient did have an elevated 
erythrocyte sedimentation rate and mild microcytic anemia. Although her CT images were obtained without the administration 
of oral contrast material, which could have helped to delineate bowel-wall edema, there were no obvious bowel-wall 
abnormalities. 

 



Gastric-Outlet Obstruction
Gastric-outlet obstruction could explain not only the patient’s worsening pain, nausea, vomiting, and leukocytosis but also 
the resolution of severe symptoms immediately after vomiting. Gastric-outlet obstruction can occur with a trichobezoar, 
and it is notable that this patient had a history of pica as a toddler. There is no mention of alopecia on her scalp — a finding 
that would suggest trichotillomania — but this condition is often a surprise to the clinician, and the loss of hair may not be 
noticed on initial examination. A pharmacobezoar resulting from oral iron supplementation can rarely cause gastric-outlet 
obstruction.
This patient’s progressive episodes of abrupt abdominal pain, nausea, and vomiting — with relief of abdominal pain after 
vomiting — are most likely due to gastric-outlet obstruction caused by a gastric bezoar. Any type of bezoar in the stomach 
could be interpreted as food on CT of the abdomen when performed without the administration of oral contrast material. 
To establish the diagnosis of gastric-outlet obstruction caused by a bezoar, I would perform esophagogastroduodenoscopy 
to detect the foreign body that was probably causing gastric-outlet obstruction.

Endoscopic and Pathological Images.
An endoscopic image of the esophagus (Panel A) shows normal esophageal mucosa. Endoscopic images of the stomach (Panels B and C) show normal mucosa and 
a trichobezoar with visible hair located in the gastric body. The surgically removed gastric and duodenal trichobezoar is shown (Panel D). The tail of the 
trichobezoar, which extended into the duodenum, can be seen to the right of the trichobezoar.





Discussion of Psychiatric Management
Trichophagia is most often associated with trichotillomania, a body-focused repetitive-behavior 
disorder that is described in the Obsessive–Compulsive and Related Disorders chapter of the 
Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5). Trichotillomania has 
a worldwide prevalence of 1 to 2% and is characterized by recurrent pulling out of the hair with 
resultant hair loss, repeated attempts to stop the behavior, and clinically significant associated 
distress or impairment in functioning.
When interviewed, this patient did not report that she had trichotillomania. Case studies have 
shown that, although rare, it is possible for a trichobezoar to develop without trichotillomania 
through ingestion of others’ hair or of discarded hair strands.
Trichotillomania is most commonly seen in women and girls (typically beginning in early 
adolescence). Given this patient’s demographic profile and the strong correlation between 
trichophagia and trichotillomania, it is important to maintain a high index of suspicion for 
trichotillomania. This patient also had a history of anxiety disorder. Anxiety and trichotillomania 
are distinct disorders, although anxiety commonly occurs in conjunction with trichotillomania. 
Obsessive–compulsive disorder, attention deficit–hyperactivity disorder, and depression are also 
common among patients with trichotillomania, although none of these conditions were present 
in this patient.
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Sir George Frederic 
Still, KCVO (27 February 
1868 – 28 June 1941) was an 
English paediatrician who 
helped to establish paediatrics 
as a new discipline. He was 
the author of five medical 
textbooks, and publisher of 
hundreds of papers. Still first 
described a form of juvenile 
idiopathic arthritis as well as 
the common functional Still's 
murmur, both of which bear 
his name. He was also one of 
the first to describe ADHD.] He 
is frequently referred to as the 
"Father of British Paediatrics". Knight Commander of the Royal 

Victorian Order, zweithöchste 
Ordensstufe des britischen 
Hausordens















Chloramine disinfectants (Cl, green; N, blue; H, white) in drinking water systems decompose through a reactive 
nitrogen species pathway and form chloronitramide anion (Cl, green; N, blue; O, red), a previously uncharacterized 
disinfection byproduct.



Chemical disinfection of public water supplies is one of the 
20th century’s greatest public health achievements. In 
industrialized countries, serious waterborne illness, once a 
common way to die, is now rare. Inorganic chloramines 
(primarily NH2Cl and NHCl2) are chlorine-based disinfectants 
widely used in the US to disinfect water. This group of 
chemical compounds has weaker disinfection capability 
than chlorine but produces lower concentrations of harmful 
halogenated disinfection by-products. However, 
chloramines, unlike chlorine, spontaneously decompose 
over timescales relevant to water distribution systems. For 
decades, one of the chloramine decomposition products 
remained uncharacterized, referred to simply as an 
“unidentified product” that had eluded the best efforts of 
chemists until now. Fairey et al. report that the mysterious 
product of chloramine decomposition is chloronitramide 
anion, a surprisingly stable and potentially toxic compound.



One unknown inorganic chloramine decomposition end product was 
first detected >40 years ago as an ultraviolet (UV) absorbance 
interference while kinetically monitoring NH2Cl and NHCl2. This so-
called unidentified product (UP) was subsequently observed from 
NHCl2 decomposition using liquid chromatography, and was then 
shown to also form during NH2Cl decomposition.

Proposed Cl–N–NO2
– formation and 

synthesis pathways, 15N NMR spectrum 
of dual-labeled Cl–N–NO2

–, and FTIR 
spectrum of unlabeled Cl–N–NO2

–. 



A GenRA simulation indicated that Cl–N–NO2
– is a 

potential human health concern and is therefore an 
immediate candidate for quantitation in source waters, 
finished drinking waters, and wastewater effluents; 
assessment of its carcinogenicity and reproductive and 
developmental toxicities is also needed. In addition to 
inorganic chloramine systems, occurrence studies should 
include other chlorine-based disinfectant schemes (e.g., 
free chlorine and chlorine dioxide) in which ammonia-
nitrogen, nitrogen-containing NOM, or nitrogen-
containing micropollutants are present.





Das Berliner Wasser ist naturbelassen und muss nicht gechlort werden. Zusätze, wie 
z. B. Fluoride zur Kariesvorbeugung, werden nicht beigemischt.


