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T-Lymphozyten oder kurz T-Zellen bilden eine Gruppe 
von weißen Blutzellen, die der Immunabwehr dient. T-
Lymphozyten stellen gemeinsam mit den B-
Lymphozyten die erworbene (adaptive) 
Immunantwort dar. Das T im Namen steht für 
den Thymus, in dem die Zellen ausreifen. Wie alle 
Blutzellen werden T-Zellen im Knochenmark erzeugt. 
Von dort wandern sie in den Thymus, wo MHC-
Rezeptoren auf ihrer Oberfläche ausgebildet werden. 
Durch zunächst eine positive Selektion, mit einer 
anschließenden negativen Selektion werden all 
diejenigen ausgemustert, die auf körpereigene Proteine 
reagieren, oder körpereigene MHC-Rezeptoren nicht 
erkennen können. Die restlichen, übrig gebliebenen T-
Zellen können dann nur 
körperfremde Antigene erkennen und bekämpfen den 
Körper dadurch nicht selbst. Die Proteine in den 
selektierten Zellmembranen, auch T-Zell-
Rezeptoren (TCR) genannt, können dann – ähnlich wie 
die von B-Lymphozyten produzierten Antikörper –
körperfremde Stoffe erkennen. Im Gegensatz zu 
Antikörpern erkennen T-Zellen körperfremde Stoffe 
jedoch nur dann, wenn deren Antigene auf der 
Oberfläche anderer Zellen an deren MHC gebunden 
sind. Freie Antigene werden von T-Lymphozyten nur 
erkannt, wenn sie von 
sogenannten antigenpräsentierenden 
Zellen aktiv vorgezeigt werden (sog. MHC-Restriktion). 
Jeder TCR auf peripheren T-Zellen ist an ein CD3-
Rezeptormolekül gebunden. Der CD3-Rezeptor leitet 
das Aktivierungssignal in das Zellinnere.



Das T-Zell-Lymphom gehört zu 
den malignen Lymphomen und wird in die Klasse 
der Non-Hodgkin-Lymphome eingeordnet. Bei ungefähr 
15-20% der Non-Hodgkin-Lymphome handelt es sich um 
T-Zell-Lymphome.
Aufgrund dieser Kriterien lassen sich verschiedene 
Formen von T-Zell-Lymphomen unterscheiden:
Indolente T-Zell-Lymphome (Kutane T-Zell-Lymphome, 
CTCL), u.a.:
Mycosis fungoides (MF)
Sézary-Syndrom
Adulte T-Zell-Leukämie (ATL)
Aggressive Lymphomeunspezifizierte T-Zell-Lymphome
Angioimmunoblastisches T-Zell-Lymphom (AITL)
Angiozentrisches Lymphom
Intestinales T-Zell-Lymphom
Anaplastisch-großzelliges Lymphom (ALCL) bzw. Null-
Zell-Lymphom
Bei einigen NHL-Subtypen ist eine Beteiligung von 
bestimmten Viren und Bakterien an der Entstehung 
gesichert:
Viren:
Epstein-Barr-Virus (EBV): (endemisches) Burkitt-
Lymphom, aggressives T-/NK-Zell-
Lymphom, lymphomatoide Granulomatose,
Humanes T-lymphotropes Virus 1 (HTLV-1): adultes 
(endemisches) T-Zell-Lymphom/Leukämie
Humanes Herpesvirus 8 (HHV-8): Lymphom seröser 
Körperhöhlen (primary effusion lymphoma)



Extranodal NK/T-cell lymphoma, nasal type (ENKTCL-NT) (also termed angiocentric lymphoma, nasal-type NK 
lymphoma, NK/T-cell lymphoma, polymorphic/malignant midline reticulosis, and lethal midline granuloma) is a 
rare type of lymphoma that commonly involves midline areas of the nasal cavity, oral cavity, and/or pharynx. At 
these sites, the disease often takes the form of massive, necrotic, and extremely disfiguring lesions. However, 
ENKTCL-NT can also involve the eye, larynx, lung, gastrointestinal tract, skin, and various other 
tissues. ENKTCL-NT mainly afflicts adults; it is relatively common in Asia and to lesser extents Mexico, Central 
America, and South America but is rare in Europe and North America. Epstein-Barr virus-positive nodal NK/T 
cell lymphoma (EBV+ nodal NKTCL) was considered to be one form of ENKTCL-NT since it is a malignancy of 
EBV-infected NK or T cells. However, EBV+ nodal NKTCL is manifested primarily by its involvement in lymph 
nodes; it also has clinical, pathological, pathophysiological, and genetic features that differ significantly from 
those of ENKTCL-NT. Extranodal NK/T-cell lymphoma, nasal type occurs primarily in Asians and South 
Americans; it is comparatively uncommon in other areas. Afflicted patients (median age 50–60 years old; males 
predominate) most often (~80% of cases) present with nasal bleeding, upper airway obstruction, perforation of 
the hard palate, and/or disfiguring, necrotic lesions of the nasal cavity, nasopharynx (including Waldeyer's 
tonsillar ring), paranasal sinuses, palate, and/or eye socket.



Mycobacterium ulcerans gehört zu den atypischen Mykobakterien, die keine Tuberkulose- oder Lepra-
Erkrankung beim Menschen hervorrufen können (MOTT). Zu den MOTT gehören mehr als 80 
verschiedene Arten, die meist ubiquitär vorkommen. Mycobacterium ulcerans ist jedoch ein eher tropischer 
Erreger und tritt vor allem in Afrika und dem Süd-Ost-Pazifik-Raum auf. Es führt vor allem zu Haut- und 
Weichteilmanifestationen. Bei einer Infektion mit Mycobacterium ulcerans kommt es, wie der Name bereits 
sagt, aufgrund einer Toxinproduktion (Mykolakton) zu Ulzerationen. Es bilden sich tiefe Hautulzera, die auch 
als Buruli-Ulkus bezeichnet werden. Tuberkuloseähnlich verlaufende Erkrankungen sind hier nicht bekannt.



Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is a rare hematologic malignancy. It was initially 
regarded as a form of lymphocyte-derived cutaneous lymphoma and alternatively named CD4+CD56+ 
hematodermic tumor, blastic NK cell lymphoma, and agranular CD4+ NK cell leukemia. Later, however, the 
disease was determined to be a malignancy of plasmacytoid dendritic cells rather than lymphocytes and 
therefore termed blastic plasmacytoid dendritic cell neoplasm. In 2016, the World Health 
Organization designated BPDCN to be in its own separate category within the myeloid class of neoplasms. It 
is estimated that BPDCN constitutes 0.44% of all hematological malignancies. Blastic plasmacytoid dendritic 
cell neoplasm is an aggressive malignancy with features of cutaneous lymphoma (e.g. malignant plasmacytoid 
dendritic cell infiltrations into the skin to form single or multiple lesions) and/or leukemia (i.e. malignant 
plasmacytoid dendritic cells in blood and bone marrow). While commonly presenting with these clinical 
features, BPDCN, particularly in its more advanced stages, may also involve malignant plasmacytoid dendritic 
cell infiltrations in and thereby injury to the liver, spleen, lymph nodes, central nervous system, or other tissues.



Necrotizing sialometaplasia (NS) is a benign, ulcerative lesion, usually located towards the back of the hard 
palate. It is thought to be caused by ischemic necrosis (death of tissue due to lack of blood supply) of minor 
salivary glands in response to trauma. Often painless, the condition is self-limiting and should heal in 6–10 
weeks. Although entirely benign and requiring no treatment, due to its similar appearance to oral cancer, it is 
sometimes misdiagnosed as malignant. Therefore, it is considered an important condition, despite its rarity.



Lethal midline granuloma (LMG) is an historical term for a condition in which necrotic and highly destructive 
lesions develop progressively in the middle of the face, principally the nose and palate. Many cases presented 
with ulcerations in or perforations of the palate. LMG was thought to be a manifestation of three or four different 
diseases: the well-characterized disease of granulomatosis with polyangiitis, the ill-defined disorders of 
polymorphic reticulosis or mid-line malignant reticulosis, and an incompletely defined form of non-Hodgkin's 
lymphoma. Subsequent studies found that the cells infiltrating the midline tissues in cases of lethal midline 
granuloma that were not clearly diagnosed as granulomatosis with polyangiitis were: a) infected by the Epstein-
Barr virus and b) malignant lymphocytes, usually NK cells or, rarely, cytotoxic T cells. The disease is therefore 
now regarded as a NK/T cell malignancy, is grouped with other Epstein-Barr virus-associated lymphoproliferative 
diseases and is classified by the World Health Organization (2017 update) as a manifestation of the well-defined 
disease, extranodal NK/T-cell lymphoma, nasal type (ENKTCL-NT).



Die Gattungen Alpha-, Beta-, Gamma- und Delta- Influenzavirus aus der   
Familie Orthomyxoviridae sind behüllte Viren mit einer einzelsträngigen, segmentierten RNA von negativer 
Polarität als Genom. Unter den Gattungen finden sich auch die Erreger der Influenza oder „echten“ Grippe. Das 
Genom fast aller Influenzaviren besteht aus acht RNA-Abschnitten (Segmenten) negativer Polarität, bei 
Influenza C sind es nur sieben. Diese acht RNA-Moleküle enthalten die genetische Information, die für die 
Vermehrung und den Zusammenbau der Viruspartikel benötigt wird und kommen im Virion bevorzugt 
einzelsträngig vor. Ebenso kommt in einem Virion nur eine Kopie des Genoms vor. Das Hämagglutinin (HA) ist 
ein Lektin und bewirkt die Verklumpung (Agglutination) von Erythrozyten und vermittelt bei der Infektion die 
Anheftung des Virusteilchens (Virions) an eine Wirtszelle. Das Ankoppeln des Hämagglutinins an eine Zelle 
geschieht durch eine Anlagerung eines Teils des Hämagglutininmoleküls an Sialinsäuren (SA) auf Proteinen der 
Wirtszellenhülle, die als Rezeptoren (SA-Rezeptoren) fungieren. Diese Sialinsäuren sind bei Vögeln gehäuft 
α2,3-verknüpft und bei Säugern gehäuft α2,6-verknüpft. Die Neuraminidase (NA) hat im Infektionsvorgang viele 
Funktionen, darunter eine enzymatische Funktion zur Abspaltung (Hydrolyse) der N-Acetylneuraminsäure (eine 
Sialinsäure) an zellulären Rezeptoren. Dadurch erfolgt die Freisetzung der durch die Replikation neu 
entstandenen Viren (Tochtervirionen aus den infizierten Zellen) und damit bei der Ausbreitung der Infektion 
sowohl innerhalb desselben Organismus als auch auf andere Organismen.
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Baloxavir-marboxil ist ein virostatisch wirksamer Arzneistoff, der gegen das Grippevirus vom Typ A als auch vom 
Typ B wirksam ist. Die Wirkung beruht auf dem erstmals therapeutisch genutztem Mechanismus der Hemmung 
eines frühen Schrittes im Replikationszyklus des Virus, indem es die CAP-abhängige Endonuklease PA hemmt. 
Unter dem Handelsnamen Xofluza wurde Baloxavirmarboxil im Februar 2018 in Japan und im Oktober 2018 in 
den USA zur Behandlung der saisonalen Influenza zugelassen. Entwickelt wurde das Mittel von dem 
japanischen Unternehmen Shionogi Seiyaku, ab 2016 in Kooperation mit Roche. In der multizentrischen 
dreiarmigen klinischen Studie CAPSTONE-1 mit mehr als 1400 Influenzapatienten im Alter von 12 bis 64 Jahren 
wurde die therapeutische Wirksamkeit einer Einmalgabe Baloxavirmarboxil im direkten Vergleich mit einer 
fünftägigen Oseltamivir-Behandlung und Placebo untersucht.

Die 5′-Cap-Struktur (von englisch cap ‚Kappe‘) ist 
ein kappenähnlicher Aufsatz am 5′-
Ende von mRNA-Molekülen, der 
im Zellkern von eukaryotischen Zellen angefügt 
wird. Die 5′-Kappe schützt nicht nur eine RNA vor 
Abbau, sondern ist des Weiteren auch für den 
Export einer mRNA aus dem Kern in 
das Zytoplasma wichtig sowie für die hier 
stattfindendende Translation der mRNA 
durch Ribosomen.

Schemazeichnung des 5′-Endes einer mRNA 
mit m7G-Cap-Struktur (links)



Baloxavir Marboxil for Prophylaxis against Influenza in Household Contacts

Baloxavir marboxil (baloxavir) is a polymerase acidic 
protein (PA) endonuclease inhibitor with clinical efficacy 
in the treatment of uncomplicated influenza, including in 
outpatients at increased risk for complications. The 
postexposure prophylactic efficacy of baloxavir in the 
household setting is unclear. We conducted a 
multicenter, double-blind, randomized, placebo-
controlled trial to evaluate the postexposure 
prophylactic efficacy of baloxavir in household contacts 
of index patients with confirmed influenza during the 
2018–2019 season in Japan. The participants were 
assigned in a 1:1 ratio to receive either a single dose of 
baloxavir or placebo. The primary end point was clinical 
influenza, as confirmed by reverse-transcriptase–
polymerase-chain-reaction testing, over a period of 10 
days. The occurrence of baloxavir-selected PA 
substitutions associated with reduced susceptibility was 
assessed.



Trial Design and Oversight
Index patients, who were defined as those having the first documented case of influenza in a household, were 
identified at 52 primary care clinics in Japan from November 2018 through March 2019. These patients were 
identified on the basis of a positive rapid influenza diagnostic test and received antiviral treatment (baloxavir or 
neuraminidase inhibitor) at the discretion of each investigator. 

Trial Population
Eligible participants were household contacts who were well (defined as no influenza symptoms and an axillary 
temperature of <37.0°C) and had lived in the same household as the index patient for at least 48 hours before 
enrollment.

Treatment and Randomization
Participants were randomly assigned in a 1:1 ratio to receive a single, weight-based oral dose of baloxavir or 
matching placebo.

Clinical, Virologic, and Laboratory Monitoring
The axillary temperature was recorded twice daily from screening until day 10. Participants who were 12 years 
of age or older assessed themselves for seven symptoms associated with influenza (cough, sore throat, 
headache, nasal discharge or congestion, feverishness or chills, muscle or joint pain, and fatigue) on a 4-point 
rating scale (0, absent; 1, mild; 2, moderate; and 3, severe). For participants younger than 12 years of age, the 
participant’s guardian assessed two symptoms (cough and nasal discharge or congestion) on the same 4-point 
rating scale. Nasopharyngeal swabs were obtained from participants before the dose of baloxavir or placebo 
was administered (day 1) and again on day 5 (in the window of days 3 through 7) and day 11 (in the window of 
days 11 through 14).

Efficacy End Points
The primary efficacy end point was laboratory-confirmed clinical influenza, defined as RT-PCR positivity for 
influenza virus RNA and the presence of both fever (axillary temperature, ≥37.5°C) and at least one 
respiratory symptom of moderate or greater severity during the period from day 1 to day 10. 



Cumulative Percentage of Participants with 
Clinical Influenza in the Modified Intention-to-
Treat Population.



Primary and Secondary End Points (Modified Intention-to-Treat Population).



Summary of Emergence of PA I38T/M–Substituted Variant Viruses in 
Household-Contact Participants Receiving Baloxavir Prophylaxis.

Previous studies of baloxavir have detected frequent emergence of PA 
I38T/M/S/F–substituted viruses in baloxavir-treated patients, especially 
in children. In addition, transmission of such variants to close contacts 
has been reported, including in the household setting.



Summary of Emergence of PA E23K–Substituted 
Variant Viruses in Household-Contact Participants.

PA I38T–substituted virus emerged in 2 participants in the placebo 
group in our trial, but only after they had received rescue treatment 
with baloxavir because of influenza symptoms. No such variants were 
observed among participants in the placebo group who did not receive 
rescue treatment with baloxavir, 31.7% (119 of 375) of whom were 
exposed to baloxavir-treated index patients who were younger than 12 
years of age. An ongoing randomized clinical trial (ClinicalTrials.gov 
number, NCT03969212. opens in new tab) is examining the potential 
of baloxavir treatment of index patients to reduce influenza spread to 
contacts and is investigating the risk of transmission of PA-substituted 
viruses.



Incidence of Adverse Events (Safety Population).









Bei der tropischen Sprue handelt es sich um ein in 
den Tropen vorkommendes Malabsorptionssyndrom unbekannter Genese. Neben den Bewohnern 
der Endemiegebiete erkranken auch Personen, die diese Gegenden besuchen oder besucht haben. Heute 
wird angenommen, dass der Dünndarm dieser Patienten chronisch mit enteropathogenen (den Magen-
Darm-Trakt schädigenden) Keimen kontaminiert ist. Abdominelle Beschwerden, Blähungen, Übelkeit, 
Erbrechen und Durchfall kennzeichnen das klinische Bild. Die mangelhafte Aufnahme von Vitamin 
B12 und Folsäure hat häufig die Ausbildung einer megaloblastären Anämie zur Folge. Das davon 
unterschiedliche Krankheitsbild der einheimischen Sprue ist unter Zöliakie beschrieben. Fieber ist selten. Die 
Erkrankung verläuft unbehandelt progredient.

Therapie
Gabe von 5-15 mg/d Folsäure und/oder
4x250 mg/d eines Tetracyclins



Environmental enteropathy (EE or tropical enteropathy or environmental enteric dysfunction) is a disorder of 
chronic intestinal inflammation. EE is most common amongst children living in low-resource settings. Acute 
symptoms are typically minimal or absent. EE can lead to malnutrition, anemia (iron-deficiency 
anemia and anemia of chronic inflammation), growth stunting, impaired brain development, and impaired 
response to oral vaccinations. The cause of EE is multifactorial. Overall, exposure to contaminated food and 
water leads to a generalized state of intestinal inflammation. The inflammatory response results in multiple 
pathological changes to the gastrointestinal tract: Smaller villi, larger crypts (called crypt hyperplasia), 
increased permeability, and inflammatory cell build-up within the intestines. These changes result in poor 
absorption of food, vitamins and minerals. Standardized, clinically practical diagnostic criteria do not exist. 
The most accurate diagnostic test is intestinal biopsy. However, this test is invasive and unnecessary for most 
patients.



Duodenal Microbiota in Stunted Undernourished Children with Enteropathy
Environmental enteric dysfunction (EED) is an 
enigmatic disorder of the small intestine that is 
postulated to play a role in childhood 
undernutrition, a pressing global health problem. 
Defining the incidence of this disorder, its 
pathophysiological features, and its contribution 
to impaired linear and ponderal growth has been 
hampered by the difficulty in directly sampling the 
small intestinal mucosa and microbial community 
(microbiota). In this study, among 110 young 
children (mean age, 18 months) with linear 
growth stunting who were living in an urban slum 
in Dhaka, Bangladesh, and had not benefited 
from a nutritional intervention, we performed 
endoscopy in 80 children who had biopsy-
confirmed EED and available plasma and 
duodenal samples. We quantified the levels of 
4077 plasma proteins and 2619 proteins in 
duodenal biopsy samples obtained from these 
children. The levels of bacterial strains in 
microbiota recovered from duodenal aspirate from 
each child were determined with the use of 
culture-independent methods. In addition, we 
obtained 21 plasma samples and 27 fecal 
samples from age-matched healthy children living 
in the same area. Young germ-free mice that had 
been fed a Bangladeshi diet were colonized with 
bacterial strains cultured from the duodenal 
aspirates.

Interventional phase (published earlier) and 
diagnostic study (reported here). 
In 100 kids, the diet did not help.



Environmental enteric dysfunction (EED) is a disease of the small intestine for which the causative factors 
are poorly understood. The condition was first described in the 1960s by pathologists who were examining 
biopsy samples obtained from the proximal small bowel of adult Peace Corps volunteers who had lived in 
areas with high levels of fecal–oral contamination and in whom diarrhea and intestinal malabsorption 
developed. Histopathological changes included diminution in the number and height of intestinal villi with 
associated loss of absorptive surface area, disruption of the epithelial barrier, and a chronic inflammatory 
infiltrate.

Several studies have documented an association between altered absorptive function of the small intestine 
(as defined by dual-sugar permeability tests) and both asymptomatic infection with one or more 
enteropathogens and growth stunting. Stunting is associated with poor developmental outcomes, including 
reduced intellectual capacity and an impaired response to oral vaccines.

Most studies of EED have relied on nonvalidated fecal or plasma biomarkers because 
esophagogastroduodenoscopy (EGD) is rarely performed in undernourished pediatric populations to obtain 
duodenal biopsy samples because of its inherent risks. Consequently, there are conflicting data about the 
incidence of EED and its relationship to stunting. Evidence that perturbed development of the microbiota 
contributes to undernutrition is provided by studies involving the analysis of fecal samples, and recent data 
suggest a potential role for bacteria in the upper gastrointestinal tract.

To examine the role of the duodenal microbiota in the pathogenesis of EED and its relationship to stunting, 
we initiated the Bangladesh Environmental Enteric Dysfunction (BEED) study involving young children who 
live in an urban slum (Mirpur) in Dhaka. This study has two components: an interventional phase, which 
was designed to test whether a nutritional intervention administered for 3 months would improve linear 
growth in children between the ages of 12 and 18 months who were stunted or at risk for stunting, and a 
diagnostic phase involving children who did not have a response to the nutritional intervention and who 
subsequently underwent EGD with duodenal biopsy. The results of the diagnostic phase of the study are 
reported here.



Proteomic Assays
We performed proteomic assays (SOMAScan, 
SomaLogic) to quantify several thousand proteins 
spanning a broad range of biologic functions. In this 
study, we analyzed 4077 plasma proteins and 2619 
duodenal proteins that passed quality-control filtering.
DNA Sequencing and Enteropathogen Detection
We analyzed bacterial taxa present in duodenal 
aspirates and fecal samples by sequencing amplicons 
that were generated from variable region 4 of bacterial 
16S ribosomal DNA (rDNA) genes using a polymerase-
chain-reaction (PCR) assay. 
Analysis in Gnotobiotic Mice
In these experiments, which were approved by the 
Washington University animal studies committee, 5.5-
week-old, male, germ-free C57BL/6J mice were fed a 
diet representative of that consumed by 18-month-old 
children living in Mirpur.
A collection of 39 bacterial strains cultured from 
duodenal samples obtained from the study children who 
had histopathological evidence of EED was then 
administered to the mice by oral gavage. Age-matched 
mice with the same genetic background (C57BL/6J) 
that had also been raised under sterile conditions and 
fed the same diet received the cecal microbiota of a 
conventionally raised C57BL/6J mouse by gavage; 
these animals served as conventionalized controls.





(A) The 50 most positively correlated duodenal proteins with the 
absolute abundances of 14 core duodenal bacterial taxa 
identified by CC-SVD. Each circle represents the Pearson rho 
between the abundance of a duodenal protein and duodenal 
bacterial taxa. The size and shading of a circle represent the 
strength of the correlation (larger and darker circles represent 
stronger correlations). Positive correlations are in red. 

(B) The 50 most negatively correlated proteins with the 
absolute abundances of 14 core duodenal bacterial taxa 
identified by CC-SVD. Each circle represents the 
Pearson rho between the abundance of a duodenal 
protein and duodenal bacterial taxa. The size and 
shading of the circle represent the strength of the 
correlation (larger and darker circles represent stronger 
correlations). Negative correlations are in blue. 





Correlations between Components of the Duodenal 
Proteome, the Absolute Levels of Duodenal Bacterial 
Taxa, and Stunting.



Transmission of Enteropathy to Gnotobiotic Mice by 
Duodenal Bacteria Obtained from Study Children with 
Environmental Enteric Dysfunction (EED).



Discussion
Our previous work to characterize undernourished Bangladeshi children focused on those with acute 
malnutrition and revealed a causal relationship between the impaired development of their fecal microbial 
community and the occurrence of wasting. The BEED study provided an opportunity to assess the 
contribution of the proximal small intestinal microbiota to stunting in an undernourished Bangladeshi 
pediatric population who had no benefit from a nutritional intervention. Endoscopy allowed us to establish a 
diagnosis of Environmental enteric dysfunction (EED) on the basis of characteristic histopathological 
changes in biopsy specimens of duodenal mucosa. The lack of correlation between the histopathological 
scoring system used here and the length-for-age z score is consistent with the findings of other studies that 
used more elaborate scoring methods. Follow-up analyses of biospecimens uncovered a strong correlation 
between the absolute levels of a group of 14 duodenal bacterial taxa and the degree of stunting in these 
children and identified duodenal proteins with levels that corresponded to the absolute levels of these 
bacterial taxa. Plasma proteins (e.g., REG3A and LCN2) with levels that correlate with features of the 
duodenal proteome (e.g., MMP8) together with the levels of these 14 duodenal taxa in feces represent 
candidate biomarkers of EED. A gnotobiotic mouse model provided support for a causal relationship 
between the duodenal microbiota and enteropathy.
The findings from our gnotobiotic mouse model, which provided support for a causal relationship between 
the microbiota in the proximal small intestine and the pathological features of EED, suggest new 
opportunities for investigation. These avenues include further dissection of interactions between members 
of the collection of bacterial strains associated with enteropathy and defining factors that negatively affect 
their fitness, a goal that may be facilitated by in silico metabolic reconstructions of their nutrient 
requirements. Exploration of the mechanisms by which members of the small intestinal microbiota affect 
the mediators of linear growth of young children may result in the development of new therapeutic 
approaches for stunting.
Conclusions
These results provide support for a causal relationship between growth stunting and components of the 
small intestinal microbiota and enteropathy and offer a rationale for developing therapies that target these 
microbial contributions to EED.











Childhood Multisystem Inflammatory Syndrome — A New Challenge in the 
Pandemic

Overall, a consistent clinical picture is emerging. MIS-C occurs 2 to 4 weeks after infection with SARS-CoV-2. 
The disorder is uncommon (2 in 100,000 persons <21 years of age) as compared with SARS-CoV-2 infection 
diagnosed in persons younger than 21 years of age over the same period (322 in 100,000).

Direct comparison of the clinical and laboratory features of MIS-C with those of Kawasaki’s disease suggests 
that the new disorder is distinct from the latter. Patients with MIS-C are older and have more intense 
inflammation and greater myocardial injury than patients with Kawasaki’s disease, and racial and ethnic 
predominance differs between the conditions.

There is concern that children meeting current diagnostic criteria for MIS-C are the “tip of the iceberg,” and a 
bigger problem may be lurking below the waterline. Children meeting the broader U.K. definition of PIMS-TS 
have included critically ill patients, patients meeting diagnostic criteria for Kawasaki’s disease, and some 
patients with unexplained fever and inflammation.

Clinicians face difficult management issues as they see such a wide spectrum of patients. What treatments 
may prevent progression to shock and multiorgan failure, and will treatment prevent coronary-artery 
aneurysms? Are children with self-resolving inflammation at risk for aneurysms, and what cardiac follow-up is 
needed?

Elucidating the mechanism of this new entity may have importance for understanding Covid-19 far beyond the 
patients who have had MIS-C to date, who are relatively few in number as compared with those who have had 
SARS-CoV-2 infection. Because MIS-C generally occurs late after SARS-CoV-2 infection, after antibody has 
developed, aberrant cellular or humoral adaptive immune responses may be involved. There is evidence that 
antibodies may enhance the severity of SARS-CoV-1 infection by triggering inflammation or mediating organ 
damage.



Vitamin D Supplements for Prevention of Tuberculosis Infection and Disease

Vitamin D metabolites support innate 
immune responses to Mycobacterium 
tuberculosis. Data from phase 3, 
randomized, controlled trials of vitamin 
D supplementation to prevent 
tuberculosis infection are lacking. We 
randomly assigned children who had 
negative results for M. tuberculosis
infection according to the 
QuantiFERON-TB Gold In-Tube assay 
(QFT) to receive a weekly oral dose of 
either 14,000 IU of vitamin D3 or placebo 
for 3 years. The primary outcome was a 
positive QFT result at the 3-year follow-
up, expressed as a proportion of 
children. Secondary outcomes included 
the serum 25-hydroxyvitamin D 
(25[OH]D) level at the end of the trial 
and the incidence of tuberculosis 
disease, acute respiratory infection, and 
adverse events. We conducted the 
current trial in 18 public schools in 
Ulaanbaatar, Mongolia. Eligibility 
assessments were performed at 
participating schools by trial field 
workers. The main inclusion criteria 
were an age of 6 to 13 years at 
screening and attendance at a 
participating school.



Serum 25-Hydroxyvitamin D (25[OH]D) 
Level According to Time and Trial Group. 

Levels of 25(OH)D were higher at the end 
of the trial in the group that received vitamin 
D supplementation than in the placebo 
group (mean between-group difference, 
20.3 ng per milliliter; 95% CI, 19.9 to 20.6). 
To convert the 25(OH)D values to 
nanomoles per liter, multiply by 2.496. 𝙸
bars indicate the standard deviation. The 
plus–minus values are means ±SD. The 
values in parentheses are the numbers of 
children.



At the 3-year follow-up, conversion to a positive 
QFT result, as defined by an interferon-γ level 
that was at or above the threshold value of 0.35 
IU per milliliter (the primary outcome), occurred 
in 281 children. The percentage of children with 
a positive QFT result was similar in the two 
groups: 3.6% (147 of 4074 children) in the 
vitamin D group and 3.3% (134 of 4043) in the 
placebo group (adjusted risk ratio, 1.10; 95% 
CI, 0.87 to 1.38; P=0.42). In the overall trial 
population, no significant between-group 
difference was observed in the proportion of 
children who had QFT conversion according to 
an interferon-γ level that was at or above the 
threshold value of 4.0 IU per milliliter (adjusted 
risk ratio, 0.67; 95% CI, 0.39 to 1.12). We found 
no evidence to suggest that assignment to the 
vitamin D group rather than to the placebo 
group had an effect on the mean antigen-
stimulated interferon-γ level in QFT 
supernatants, either in the overall population 
(adjusted mean difference between groups, 
−0.01 IU; 95% CI, −0.04 to 0.02) or in the 
subgroup of children with a baseline 25(OH)D 
level below 10 ng per milliliter 



A total of 10 children (4 in the vitamin D group and 6 in the placebo group) died during the trial, and 
324 (142 in the vitamin D group and 182 in the placebo group) had one or more nonfatal serious 
adverse events. None of these events were judged to be related to vitamin D or placebo.





Coffee, Caffeine, and Health

Coffee and tea are among the most 
popular beverages worldwide and 
contain substantial amounts of 
caffeine, making caffeine the most 
widely consumed psychoactive agent. 
A variety of plants contain caffeine in 
their seeds, fruits, and leaves. Besides 
coffee and tea, these plants include 
cacao beans (an ingredient of 
chocolate), yerba matte leaves (used 
to make an herbal tea), and guarana 
berries (used in various beverages and 
supplements). Caffeine can also be 
synthesized and is added to foods and 
beverages, including soft drinks, 
energy drinks, and energy shots, and 
to tablets marketed for reducing 
fatigue. In addition, caffeine is widely 
used as a treatment for apnea of 
prematurity in infants, and caffeine and 
analgesic agents are used together in 
pain medications.





Sources of Caffeine and Average Daily 
Intake in Adolescents and Middle-Aged 
Adults in the United States. 

Data are from the National Health and 
Nutrition Examination Surveys, 2011–
2012.7 Panel A shows caffeine sources 
and daily intake for adolescents, and 
Panel B shows sources and intake for 
adults 35 to 49 years of age.





Coffee, Caffeine, and the Risk of Chronic Disease
Methodologic Considerations
Studies of caffeine intake and health outcomes can have several potential limitations. First, observations of 
the acute effects of caffeine may not reflect long-term effects because tolerance of caffeine effects can 
develop.
Blood Pressure, Blood Lipids, and Cardiovascular Diseases
In persons who have not previously consumed caffeine, caffeine intake raises epinephrine levels and blood 
pressure in the short term. Effect tolerance develops within a week but may be incomplete in some persons. 
Indeed, meta-analyses of trials of longer duration indicate that isolated caffeine intake (i.e., pure caffeine, not 
in the form of coffee or other beverages) results in a modest increase in systolic and diastolic blood pressure.
The concentration of the cholesterol-raising compound cafestol is high in unfiltered coffee such as French 
press, Turkish, or Scandinavian boiled coffee; intermediate in espresso and coffee made in a Moka pot; and 
negligible in drip-filtered, instant, and percolator coffee. In randomized trials, high consumption of unfiltered 
coffee (median, 6 cups per day) increased low-density lipoprotein cholesterol levels by 17.8 mg per deciliter 
(0.46 mmol per liter), as compared with filtered coffee,.
Weight Management, Insulin Resistance, and Type 2 Diabetes
Metabolic studies suggest that caffeine may improve energy balance by reducing appetite and increasing the 
basal metabolic rate and food-induced thermogenesis, possibly through stimulation of the sympathetic 
nervous system and uncoupling of protein-1 expression in brown adipose tissue. In addition, consumption of 
both caffeinated and decaffeinated coffee reduces hepatic insulin resistance induced by fructose overfeeding.
Furthermore, in cohort studies habitual coffee consumption has been consistently associated with a reduced 
risk of type 2 diabetes in a dose–response relationship, with similar associations for caffeinated and 
decaffeinated coffee. 
Cancer and Liver Diseases
The results of many prospective cohort studies provide strong evidence that consumption of coffee and 
caffeine is not associated with an increased incidence of cancer.
Lithiasis
Coffee consumption has been associated with a reduced risk of gallstones. 
eurologic Diseases
Prospective cohort studies in the United States, Europe, and Asia have shown a strong inverse association 
between caffeine intake and the risk of Parkinson’s diseas.







Metastatic Clear-Cell Sarcoma



Burning Pain in the Legs



Rapid Scaling Up of Covid-19 Diagnostic Testing in the United States — The 
NIH RADx Initiative
The first reports of an unusual cluster of pneumonia cases in the city of Wuhan, China, emerged in December 
2019, heralding a global pandemic. As of July 13, 2020, more than 3.3 million U.S. residents have received a 
diagnosis of coronavirus disease 2019 (Covid-19), and more than 135,000 have died. Of great concern are the 
data showing the disproportionate effect of Covid-19 on ethnic and racial minorities. Since January 2020, the 
National Institutes of Health (NIH) has been involved in multiple wide-ranging collaborative efforts spanning the 
development of vaccines and diagnostic strategies, the identification and evaluation of safe and effective 
treatments, the understanding of the natural history of the disease, and the study of racial and ethnic 
disparities. In this article, we describe the additional role of the NIH in the effort to increase the range and 
availability of diagnostic tests for the causative virus, SARS-CoV-2 (severe acute respiratory syndrome 
coronavirus 2).
Current Testing Capacity and Projections
In the week leading up to July 13, 2020, daily diagnostic testing capacity in the United States was fluctuating 
between 520,000 and 823,000 tests. Models that provide robust estimates of the number of tests needed per 
day vary widely. Some experts estimated that 900,000 tests per day would be needed in May.
Types of Diagnostic Tests
Current diagnosis of acute SARS-CoV-2 infection relies on tests that detect either viral RNA or viral antigens. 
Most existing methods for Covid-19 testing use reverse-transcriptase–polymerase-chain-reaction (RT-PCR) 
tests that detect nucleic acid sequences specific to SARS-CoV-2. These tests are highly sensitive and specific 
when conducted in centralized laboratories with standardized protocols, but they require a large amount of 
laboratory space, complex equipment, regulatory approvals for the laboratory operations, and skilled laboratory 
leadership and technicians. 
Antigen tests work by detecting the presence of viral proteins and can provide rapid results, similar to the way 
pregnancy tests operate. Antigen tests can offer fast and scalable point-of-care performance, but they have 
lower sensitivity than most nucleic acid–based assays 
Serologic tests that detect antibody response are also being developed by numerous companies, but these 
tests are not suitable for the diagnosis of acute infection, since human antibodies are not formed until 2 to 3 
weeks after viral infection.



The RADx-tech program offers extensive expertise and 
support to bring the diagnostic technologies that require 
additional clinical, regulatory, and commercialization 
assistance from development to deployment. The 
RADx-tech program uses a rigorous, rapid-review 
process that provides independent evaluation of the 
technology and the potential to scale. The program 
leverages the long-standing Point-of-Care Technology 
Research Network (POCTRN), which is run by the 
National Institute of Biomedical Imaging and 
Bioengineering. In a process based on an “innovation 
funnel,” applications move rapidly through multiple 
review gates that involve increasing selection pressure.
For those projects that are successful (25 to 30% of 
phase 0 projects), detailed, milestone-driven work 
packages are developed in order for projects to enter 
phase 1. Technologies are then rigorously tested and 
validated in the independent POCTRN validation core 
over a monthlong process to ensure that these new 
tests meet or exceed their predicted analytic 
performance. If a project is judged to be successful at 
that point, rapid scale-up and clinical testing in phase 2 
gets under way, with substantial financial assistance 
provided. 



Applications that have been received to date by the 
RADx-tech program span nearly every stage of 
technology development, with submissions coming from 
small and midsize companies, academic laboratories, 
early-stage start-up companies, and large commercial 
manufacturers. t is not uncommon for applicants to still 
be preparing for their EUA submission to the FDA. 
Promising technologies that have been reviewed by the 
program include innovations that allow high-throughput, 
portable, and point-of-care platforms, from CRISPR 
(clustered regularly interspaced short palindromic 
repeats) technologies for the detection of viral nucleic 
acids to lateral flow strips for both nucleic acid and viral 
antigen testing. any platforms integrate advanced 
microfluidic components and state-of the-art readout 
strategies that use compact optics and electronics. 
Overall performance, ease of use, and digital reporting 
are facilitated by smartphone systems that are 
designed for nonexperts. In addition, alternatives to 
conventional nasopharyngeal and anterior nasal swab 
sampling are being explored, and a majority of 
prototypes involve the use of saliva, oral swabs, and 
other collection sites.  

Number of RADx-tech Proposals, 
According to Organization Type. 

The majority of applications to the 
RADx-tech and the RADx-ATP 
programs have come from small 
businesses, academic laboratories, and 
early-stage start-up companies.



As of July 13, 2020, a total of 2587 expressions of 
interest have been received, and more than 600 full 
applications have been submitted from 41 U.S. states 
and the District of Columbia. Within 8 weeks after the 
launch, 27 projects had successfully made it through 
the shark tank to phase 1, and the entry of the first 
project into phase 2 is imminent. As technologies and 
companies go through this process, the RADx program 
is also seeking to identify testing platforms that may be 
especially suitable for testing small groups or isolated, 
underserved populations at point-of-care sites or in 
rural or remote areas that do not have access to high-
throughput robotic testing systems. Technologies that 
reduce the facility footprint, decrease overall testing 
complexity, and provide rapid results will be especially 
helpful, and the program will work to assist in the 
deployment of these systems in these specialized 
environments. As part of this process, ease of use, 
including specimen-collection methods and clear and 
easy-to-understand instructions to facilitate widespread 
uptake, will be integrated into the process.

Sample Types in RADx-tech 
and RADx-ATP Proposals.

Applications to RADx-tech and 
RADx-ATP include multiple 
alternative sampling strategies 
for viral testing, not just 
traditional nasal swabs.



Achieving Short-Term, Rapid Scale-up — RADx-ATP
Not all emerging technologies need the shark tank approach. As shown, a bypass pathway is also provided to 
catalyze the rapid development of technologies that are already at a more advanced stage of development. The 
RADx–Advanced Technologies Platforms (RADx-ATP) program provides a rapid-response application process 
for companies with an existing point-of-care technology that has already been authorized by the FDA for the 
detection of SARS-CoV-2 and that has the ability to scale production to between 20,000 and 100,000 tests per 
day by the fall of 2020. In addition, the company must have infrastructure and a deployment or placement 
strategy that enables tests to be made rapidly available in point-of-care settings. Companies are asked to 
develop a robust plan to collect data continuously to support a submission to the FDA for a Premarket Approval 
(PMA) or a Premarket Notification (510[k]).

Looking Further Ahead — RADx-rad
Not all technologies will be ready for near-term production scale-up and deployment. A special component of the 
program (RADx-rad) has been established to evaluate the usability, access, robustness, or accuracy of a wide 
range of nontraditional technologies or new settings (e.g., home-based testing technologies) for the detection of 
SARS-CoV-2 infections. Projects under the RADx-rad component will be focused not just on the development of 
new technologies or approaches but also on the novel repurposing of existing technologies. Furthermore, RADx-
rad will support those innovative technologies that are on a more extended timescale and that will take longer to 
develop than a 6-month time frame. Such technologies include, for example, the use of biologic or physiological 
biomarkers to detect an infection or predict the severity of disease, including the likelihood of the multisystem 
inflammatory syndrome in children, or the use of chemosensory changes as an early indicator of viral positivity. 
Other examples include the use of biosensors to detect the presence of the virus in the breath, or the analysis of 
wastewater to conduct community-based surveillance.

Focus on Underserved Populations — RADx-UP
It is clear that racial and ethnic minorities are bearing a higher burden of disease and mortality from Covid-19. In 
particular, non-Hispanic Blacks, Hispanics, and American Indians and Alaska Natives are hospitalized and die at 
disproportionately higher rates than other groups. This disproportionate burden in health outcomes for 
underserved populations and racial and ethnic minorities shines a bright light on long-standing health disparities 
in the United States and is of profound concern.



Challenges Ahead
The NIH has been engaged almost continuously in battling epidemic diseases over the past several 
decades. From human immunodeficiency virus (HIV) infection to influenza, SARS, Middle East 
respiratory syndrome (MERS), Ebola, and Zika, each pandemic brings its own idiosyncratic issues that 
require unique solutions. We anticipate that challenges to the RADx program are likely to arise on 
several fronts. First, on the technical side, many promising prototypes under consideration are in the 
early proof-of-concept stage. It is likely that many will fail along the way. Much effort will be needed to 
conduct clinical validation rapidly and to obtain regulatory authorizations and approvals. Access to 
clinical samples for clinical validation has already emerged as an issue that is impeding progress for 
companies.

Conclusions
Expanding the capacity, throughput, speed of returning results, analytic performance, and regional 
placement of diagnostic technologies is urgently needed and, if successful, will contribute importantly 
to the current national efforts to curb the Covid-19 pandemic and help to reduce inequities for 
underserved populations. As we embark on this initiative, the challenges ahead are considerable, and 
the timetable is truly daunting. Aiming to achieve this rapid evaluation, validation, and scale-up has 
rarely, if ever, been attempted at this pace. However, the NIH is in a position to serve as a “venture 
investment” organization and is currently striving to operate in that entrepreneurial spirit. The success 
of the RADx program will depend on truly innovative ideas coming forward from the minds and 
laboratories of technology developers, a robust and rapidly responsive expert evaluation system, 
extensive collaborations in validation and scale-up with experts from all sectors, and strong community 
partnerships to support testing availability and uptake. All these partners are profoundly energized by a 
sense of urgency, opportunity, and responsibility to provide testing at scale in the face of this global 
pandemic.



A 53-Year-Old Man with Diplopia, Polydipsia, and Polyuria
The patient had been well until approximately 1 year 
before this evaluation, when nasal congestion and 
headache developed. During the next 3 months, his 
symptoms worsened. Nine months before this 
evaluation, magnetic resonance imaging (MRI) of the 
head without the administration of contrast material was 
performed at another hospital. The imaging studies 
revealed diffuse mucosal thickening of the right 
sphenoid sinus, with inspissated secretions filling that 
sinus, and scattered mild mucosal thickening within the 
left sphenoid, ethmoid, and maxillary sinuses. The 
patient was treated with a course of antibiotics, but 
there was no improvement. One month later, 
endoscopic sinus surgery with maxillary antrostomy and 
septoplasty was performed at a second hospital.
Two weeks after surgery (approximately 7.5 months 
before this evaluation), diplopia developed that 
worsened on lateral gaze; there was no ocular pain, 
proptosis, facial numbness, or swelling. On examination 
by a neuro-ophthalmologist, mild deficits on abduction 
that involved both eyes, with the right deficit more 
severe than the left, and a large-angle esotropia were 
noted. A diagnosis of a right sixth-nerve palsy was 
made. Approximately 4.5 months before this evaluation, 
polydipsia and polyuria developed. Urine volume 
measured up to 6 liters daily, and the specific gravity 
was less than 1.005. The level of plasma antidiuretic 
hormone was reportedly undetectable during a water-
deprivation test.





On examination, the vital signs were normal, as was the 
otolaryngologic examination. The frontal and maxillary 
sinuses were not tender, and nasal endoscopy revealed 
normal mucosa; there was no evidence of mucopurulent 
discharge, and the lacrimal and salivary glands were 
normal. There was no proptosis or ocular inflammation. The 
remainder of the general and neurologic examination, 
including examination of the cranial nerves, was normal. 
The white-cell count, white-cell differential count, and 
platelet count were normal, as were blood levels of 
electrolytes, albumin, globulin, total protein, glucose, 
calculated mean blood glucose, glycated hemoglobin, 
calcium, and prostate-specific antigen. Results of liver-
function and renal-function tests were normal, as was the 
urinalysis; other test results are shown. An 
electrocardiogram and a chest radiograph were normal. 
MRI of the pituitary, performed both without and with the 
administration of gadolinium, revealed diffuse enlargement 
of the pituitary gland and the infundibular stalk, preservation 
of the sellar floor, and extensive mucosal thickening in the 
sphenoid sinus. On T2-weighted images, circumferential 
hypointense and enhancing soft tissue was again noted, 
partially filling the right sphenoid sinus; the size of the soft 
tissue was larger than its size on the first MRI but was 
stable when compared with the finding on the imaging study 
performed 7 months earlier. Computed tomography (CT) of 
the face and sinuses showed expansion of the pituitary 
fossa and thickening and sclerosis of the adjacent sphenoid 
sinus walls, findings that suggested chronic inflammatory 
changes.



Congenital and Developmental Causes
An ectopic pituitary cyst and Rathke’s cleft cyst may cause the development of an abnormal pituitary stalk. 
However, the results of the imaging studies and the clinical manifestations of sinus disease make these 
diagnoses highly unlikely.
Neoplasms
Metastatic cancer is a common cause of lesions on the pituitary stalk.3 Patients should be evaluated for 
cancers that commonly spread to the leptomeninges, such as breast cancer, lung cancer, lymphoma, and 
melanoma. This patient’s history and the results of the examination, laboratory tests, and imaging studies did 
not suggest a systemic malignant process, nor did the imaging studies show findings characteristic of a 
craniopharyngioma. Pituitary adenomas may cause a thickened pituitary stalk, but they rarely cause diabetes 
insipidus. Langerhans’-cell histiocytosis, which is an extremely rare cause of hypothalamic–pituitary 
dysfunction, may involve the skin, bones, and lungs; however, no involvement of these areas is present in this 
case. Diagnosis of Langerhans’-cell histiocytosis involves identification of peripheral organ involvement and 
confirmation by biopsy.
Inflammatory Causes
Hypophysitis may be classified in one of three groups — adenohypophysitis, infundibulohypophysitis, or 
panhypophysitis — according to the tissue involved. This patient primarily had infundibulohypophysitis, with 
borderline hypogonadism as the only hormone involvement of the anterior pituitary gland. Neurosarcoidosis 
may involve the hypothalamic–pituitary axis, with associated sinonasal lesions, and in such cases, diabetes 
insipidus commonly occurs, along with hypogonadism. Granulomatosis with polyangiitis is a well-known cause 
of sinus disease and may involve the pituitary and the pituitary stalk. In a recent series, less than 2% of patients 
who had granulomatosis with polyangiitis had involvement of the pituitary and the pituitary stalk. In the case of 
this patient, the presence of sinus disease and a weakly positive test for perinuclear antineutrophil cytoplasmic 
antibody (ANCA) support a diagnosis of granulomatosis with polyangiitis; however, the absence of pulmonary 
or renal involvement argues against this diagnosis.
IgG4-Related Disease
When I received the pathology report, which indicated the presence of an inflammatory disease that was not 
characteristic of granulomatosis with polyangiitis, I considered IgG4-related disease, as described in 2009 by 
Shimatsu et al. In that case series and review, IgG4-related disease reportedly caused involvement of the 
pancreas, retroperitoneum, thyroid, lungs, salivary glands, and paranasal sinuses, as well as the 
pachymeninges and infundibulum.



The presence of storiform fibrosis and IgG4-positive plasma cells support the diagnosis of IgG4-related 
disease in this patient. The mere presence of IgG4-positive plasma cells is insufficient to establish a diagnosis 
of IgG4-related disease; cutoff points for the number of IgG4-positive cells required for a diagnosis have been 
suggested for several organs, but there are no guidelines with respect to pituitary and sinus disease. 
However, at sites such as the pancreas, the presence of more than 10 IgG4-positive plasma cells per high-
power field in a biopsy specimen supports the diagnosis of IgG4-related disease. The fact that we could not 
estimate an IgG4:IgG ratio for this patient adds an element of uncertainty to the diagnosis. The possibility of 
granulomatosis with polyangiitis was also considered, primarily on the basis of the presence of neutrophils. 
Furthermore, the presence of increased numbers of IgG4-positive plasma cells is a feature of granulomatosis 
with polyangiitis, and fibrosis, which may occasionally be storiform, is not uncommon in patients with this 
condition.





Management of IgG4-Related Disease
Treatment with glucocorticoids is an effective initial therapy for most patients with IgG4-related disease. 
Unfortunately, many patients require a prolonged course of glucocorticoids to maintain remission, and a 
substantial number of patients have disease flares despite ongoing therapy. Because IgG4-related disease is 
characterized not only by elevated serum IgG4 concentrations in many patients but also by increased numbers 
of circulating cells that are characterized as plasmablasts (i.e., IgG4+ and total plasmablasts), my colleagues 
and I are investigating treatment strategies that target cells of the B-lymphocyte lineage. Preliminary evidence 
indicates that B-cell depletion therapy is an effective treatment strategy in patients with IgG4-related disease. 
In considering various treatment options and the critical nature of this patient’s pituitary involvement, we hoped 
to preserve the patient’s residual pituitary function and permit the patient’s pituitary to recover. We elected to 
treat him with both prednisone (60 mg daily) and B-cell depletion therapy (rituximab, 1 g administered 
intravenously for two doses). The prednisone was tapered to discontinuation over a period of 6 months — a 
longer tapering regimen than I use for most other organ manifestations of IgG4-related disease. Rather, 
patients with active IgG4-related disease typically have large clonal expansions of CD4+ cytotoxic T 
lymphocytes in the peripheral blood that express perforin and granzymes and that secrete profibrotic 
cytokines. These clonally expanded CD4+ cytotoxic T lymphocytes are the dominant T cells in the immune 
infiltrate in affected tissues, as they were in this case. Activated CD19+CD20−CD38highCD27high B cells (called 
plasmablasts) are also a dominant feature in the blood and tissues of patients with active IgG4-related 
disease. IgG4 is a noninflammatory immunoglobulin that might function as an antigen-sink (i.e., it captures an 
antigen and prevents it from inducing inflammation by binding to other inflammatory antibody isotypes). The 
antigens that drive inflammation have not been identified, and the contribution of plasmablasts to disease 
pathogenesis remains unclear (although it is possible that they may present antigens to CD4+ cytotoxic T 
lymphocytes in tissues). The CD4+ cytotoxic T lymphocytes are probably responsible for the fibrotic 
manifestations that are seen in this patient. The combination of rituximab and glucocorticoids is now regarded 
by many as the standard therapy for remission induction in patients who have severe granulomatosis with 
polyangiitis. We applied our experience with the treatment of granulomatosis with polyangiitis to the treatment 
of IgG4-related disease, and we found that the treatment has generally worked well.



Quantification	of	CD4+GranzymeA+,	and	CD4+-GATA3+cells	in	
sphenoid	sinus	tissue	biopsies.	Specimens	were	quantified	using	
TissueQuest	software	(TissueGnostics),	with	cut	off	values	determined	
relative	to	the	positive	controls	



















Tenofovir alafenamide, is a hepatitis B virus (HBV) nucleotide reverse transcriptase inhibitor for the treatment 
of chronic hepatitis B virus (HBV) infection in adults with compensated liver disease. It is taken by mouth. 
Tenofovir alafenamide is a prodrug of tenofovir. It was developed by Gilead Sciences based on 
the protide technology of Chris McGuigan for use in the treatment of HIV/AIDS and chronic hepatitis B, and is 
applied in the form of tenofovir alafenamide fumarate (TAF). Closely related to the commonly used reverse-
transcriptase inhibitor tenofovir disoproxil fumarate (TDF), TAF has greater antiviral activity and better distribution 
into lymphoid tissues than that agent. In a 48-week study comparing elvitegravir/cobicistat/emtricitabine/tenofovir 
disoproxil to elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide, the results showed the newer drug to be 
noninferior to the established agent, but at much lower dosages and with lower incidence of adverse side effects 
such as impaired kidney function.
Tenofovir disoproxil is used for HIV-1 infection and chronic hepatitis B treatment. For HIV-1 infection, tenofovir is 
indicated in combination with other antiretroviral agents for people 2 years of age and older. For chronic hepatitis 
B patients, tenofovir is indicated for patients 12 years of age and older. Long term use of tenofovir disoproxil is 
associated with nephrotoxicity and bone loss. Presentation of nephrotoxicity can appear as Fanconi syndrome, 
acute kidney injury, or decline of glomerular filtration rate. 

Chemical structure of tenofovir disoproxilSkeletal formula of tenofovir alafenamide—a prodrug of tenofovir.

















































Der Begriff Streudepolarisierung (Spreading Depression) oder Kortikale Streudepolarisierung (Cortical 
Spreading Depression) bezeichnet ein regelmäßig auftretendes neurologisches Phänomen, das durch eine 
sich langsam ausbreitende Depolarisation der Hirnrinde (Cortex) gekennzeichnet ist. Dieses Phänomen, 
das u. a. mit Hilfe der funktionellen Magnetresonanztomographie (fMRT) oder mittels 
eines Elektrokortikogramms (ECoG) registriert werden kann, wird mit der Pathogenese der Migräne und 
des Schlaganfalls in Verbindung gebracht. Die Spreading Depression beginnt meist spontan an einem 
Punkt und schreitet mit einer charakteristischen Geschwindigkeit von 3 bis 5 Millimeter pro Minute fort. Bei 
der Migräne schreitet sie einige Zentimeter als lokalisiertes Wellensegment durch Areale der gefurchten 
Großhirnrinde. Beim Schlaganfall startet die Spreading Depression in der Umgebung des Infarktgewebes 
und umkreist dieses eventuell mehrmals. Dabei bleibt sie in der Regel auf eine Hemisphäre beschränkt. In 
den betroffenen Gebieten depolarisieren die Zellmembranen der Neurone und Gliazellen, und die elektrisch 
messbare Aktivität bricht praktisch völlig zusammen. Die Entstehung und die Ausbreitung der Spreading 
Depression ist an eine Freisetzung von Kaliumionen in den Extrazellularraum gekoppelt. Auch eine 
Fehlfunktion von Ionenkanälen für Kalzium, Natrium und Kalium sowie eine 
Fehlfunktion ionotroper Glutamat-Rezeptoren kann daran beteiligt sein. Kaliumionen führen zu einer 
Depolarisierung, die sich über einen Bereich der Hirnrinde ausbreitet. Eine langsame Ausbreitung dieser 
Depolarisation über das Sehzentrum wird als elektrophysiologisches Korrelat 
wandernder Flimmerskotome angesehen, die häufig während einer Migräneaura beobachtet werden 
können. Eine Spreading Depression wurde erstmals 1944 durch den Brasilianer Aristides 
Leão beschrieben. Trotz mehr als 5 Jahrzehnten aktiver Forschung in verschiedenen Tiermodellen war das 
Auftreten der Spreading Depression im menschlichen Gehirn lange Zeit umstritten. Erste klinische Studien 
mit elektrokortikographischen Ableitungen in der Umgebung von Hirnverletzungen 
bei neurochirurgischen Patienten konnten einen positiven Nachweis erbringen.







Neueste Erkenntnisse aus den USA: „Friss die Hälfte!“


