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Cutaneous leishmaniasis
Loaiasis
Mansonellosis
Onchocerciasis
Trypanosomiasis

A 34-year-old man presented to the emergency department a 
week after returning from a safari in Zimbabwe with a 4-day 
history of fever and generalized weakness. On physical 
examination, a crusted, tender lesion on the crown of the head 
was noted. The parietal scalp was shaved with the patient’s 
permission, revealing a 4 cm by 4 cm ulceration. A peripheral-
blood smear is also shown. What is the most likely diagnosis? 



Als Wächterlymphknoten
bezeichnet man die im Lymphabflussgebiet 
eines Primärtumors liegenden Lymphknoten, die im Falle 
einer lymphogenen Metastasierung zuerst betroffen sind. Die 
Identifikation und Entfernung der Wächterlymphknoten hat 
sich im Rahmen des operativen Tumormanagements 
des Mammakarzinoms, des malignen Melanoms und 
des Prostatakarzinoms etabliert. Bei Tumorfreiheit der 
Wächterlymphknoten kann auf eine Tumorfreiheit der 
nachgeschalteten Lymphknotenstationen geschlossen und auf 
eine ausgedehnte Lymphonodektomie verzichtet werden.
Aus diesem Grunde werden die 
Wächterlymphknoten präoperativ durch radioaktive Tracer 
(i.d.R. Technetium) markiert, die intra- oder subkutan in das 
Lymphabstromgebiet des Primärtumors injiziert werden. Diese 
können mittels Gamma-Kamera (Wächterlymphknoten-
Szintigraphie) oder einer intraoperativ einsetzbaren Gamma-
Sonde detektiert werden.



Limited data are available on survival outcomes after sentinel-
lymph-node biopsy alone as compared with lymphadenectomy 
in cervical cancer.
In this multicenter, randomized, noninferiority trial, we enrolled 
patients with cervical cancer that was stage IA1 (with 
lymphovascular invasion), IA2, IB1, or IIA1 according to 2009 
International Federation of Gynecology and Obstetrics criteria. 
Sentinel-lymph-node biopsy was performed at the time of 
surgery and was followed by examination of frozen sections. 
Patients who had negative sentinel lymph nodes were 
intraoperatively assigned in a 1:1 ratio not to undergo pelvic 
lymphadenectomy (the biopsy-only group) or to undergo 
lymphadenectomy (the lymphadenectomy group). All the 
patients underwent hysterectomy, and adjuvant therapy was 
provided according to a unified protocol. The primary end point 
was disease-free survival at 3 years, with a prespecified 
noninferiority margin of 5 percentage points in the upper limit 
of the confidence interval for the difference between the 
lymphadenectomy group and the biopsy-only group. Secondary 
end points included retroperitoneal nodal recurrence, cancer-
specific survival, and surgical complications.



Despite its century-long application, pelvic lymphadenectomy has inherent limitations. It prolongs 
operative duration and carries risks, including vascular and neural injury, lymphedema, lymphocyst, 
venous thromboembolism, and surgery-related death. Furthermore, lymphadenectomy may be 
overtreatment, because the majority of early-stage cases are free of node metastasis. Dissecting 
nonmetastatic nodes offers no clear therapeutic benefit and may compromise the anatomical 
foundation for immunosurveillance.
Sentinel-lymph-node biopsy is a less invasive approach aimed at precisely dissecting the nodes that 
carry the highest risk of metastasis. The use of sentinel-lymph-node biopsy allows for the omission of 
extensive lymphadenectomy when sentinel lymph nodes are normal, which reduces complications 
from surgery. Over the past decades, numerous studies have validated the diagnostic accuracy of 
sentinel-lymph-node biopsy in cervical cancer. Favorable prognoses and decreased complications were 
also observed in patients exempted from lymphadenectomy after sentinel-lymph-node biopsy.
Inclusion and Exclusion Criteria
Eligible participants were women 18 to 65 years of age with histologically confirmed 
squamous-cell carcinoma, adenocarcinoma, or adenosquamous carcinoma that was classified 
as stage IA1 (with lymphovascular invasion), IA2, IB1, or IIA1 according to the International 
Federation of Gynecology and Obstetrics (FIGO) 2009 criteria.



Randomization and Treatment Procedures
All the patients underwent sentinel-lymph-node mapping at the time of surgery without restrictions on 
tracers or surgical approaches. Patients who had no sentinel lymph nodes detected or who had nodes 
that were obviously metastatic were excluded at screening and did not undergo randomization. All 
harvested sentinel lymph nodes were subjected to frozen-section assessment, with at least two 
different levels examined per node; subsequently, patients were assigned to the PHENIX-I (node-
negative) cohort or the PHENIX-II (node-positive) cohort according to sentinel-lymph-node status. We 
report here the results for the PHENIX-I cohort only. In each cohort, patients were intraoperatively 
assigned in a 1:1 ratio to omit lymphadenectomy (the biopsy-only group) or to undergo bilateral pelvic 
lymphadenectomy (the lymphadenectomy group). Side-specific lymphadenectomy was performed in 
the case of unilateral sentinel-lymph-node detection. All the patients underwent radical hysterectomy, 
except for those with stage IA1 cancer, who underwent simple hysterectomy. Paraaortic 
lymphadenectomy was not required, and preservation of ovaries was optional.
End Points
The primary end point was 3-year disease-free survival, which was defined as survival free 
from disease recurrence or death from cervical cancer. Key secondary end points were 
retroperitoneal nodal recurrence and cancer-specific survival.











Telitacicept ist ein Medikament zur Behandlung verschiedener 
Autoimmunerkrankungen, das bereits in China für 
systemischen Lupus erythematodes (SLE) zugelassen ist. Es 
handelt sich um ein Fusionsprotein, das die Proteine BLyS und 
APRIL hemmt und dadurch B-Zellen-Reaktionen unterdrückt. Es 
wird auch in klinischen Studien für andere Krankheiten wie 
rheumatoide Arthritis und Myasthenia gravis untersucht und 
hat bei IgA-Nephropathie positive Ergebnisse gezeigt.

Wirkungsweise
• Telitacicept ist ein Fusionsprotein, das die Funktionen der 
beiden Proteine B-Lymphozyten-Stimulator (BLyS) und APRIL (a 
proliferation-inducing ligand) blockiert.
• Es bindet an die Liganden BLyS und APRIL, wodurch die Zell-
Zell-Interaktion mit deren Rezeptoren auf der Zelloberfläche 
unterbrochen wird.
• Diese Blockade hemmt die Proliferation und Reifung von B-
Lymphozyten und unterdrückt so die Immunantwort.



Telitacicept, a new dual inhibitor of the cytokines B-lymphocyte 
stimulator (BLyS) and APRIL (a proliferation-inducing ligand), 
showed efficacy in adults with active systemic lupus 
erythematosus (SLE) in a phase 2b trial when added to 
standard therapy.
We conducted a phase 3 trial in China in which participants 
with active SLE were randomly assigned (in a 1:1 ratio) to 
receive telitacicept (160 mg) or placebo subcutaneously once 
weekly for 52 weeks, in addition to standard therapy. The 
primary end point at week 52 was a response on the modified 
SLE Responder Index 4 (SRI-4), with a response on this 
composite measure defined as a reduction of at least 4 points 
in the Safety of Estrogens in Lupus Erythematosus National 
Assessment–Systemic Lupus Erythematosus Disease Activity 
Index (SELENA-SLEDAI) score (ranging from 0 to 105, with 
higher scores indicating greater disease activity), no new 
disease activity as measured on the British Isles Lupus 
Assessment Group index, and no worsening in the Physician’s 
Global Assessment score.



B lymphocytes play a central role in the pathogenesis of SLE. B-lymphocyte stimulator (BLyS) is a key 
regulator of B-cell differentiation, maturation, function, and survival. Increased BLyS levels are 
observed in patients with autoimmune disorders, including SLE, and the relevance of this cytokine as 
a therapeutic target in patients with SLE was shown by successful trials of belimumab, a monoclonal 
antibody that binds and neutralizes BLyS. However, many patients with SLE do not have a response 
or have only a partial response to belimumab. The cytokine known as APRIL (a proliferation-inducing 
ligand) also affects differentiation and maturation of B lymphocytes, and levels of APRIL have been 
found to be higher in patients with SLE than in patients with rheumatoid arthritis and healthy 
volunteers. The current trial tested the hypothesis that inhibition of both BLyS and APRIL may be a 
useful approach to treating SLE.
Telitacicept is a fusion protein of the IgG Fc fragment and the extracellular domain of the TACI 
(transmembrane activator and calcium-modulator and cyclophilin-ligand interactor) receptor that 
binds both BLyS and APRIL, inhibiting their interactions with several B-cell receptors. The 
pharmacokinetics and pharmacodynamics of telitacicept were studied in Chinese patients with SLE, 
and preliminary data suggested beneficial effects. A phase 2b trial showed efficacy and an acceptable 
side-effect profile at a range of doses. Here, we report efficacy and safety results of a phase 3 trial of 
telitacicept at a dose of 160 mg weekly as compared with placebo in Chinese persons with active 
SLE.



Randomization and Procedures
Eligible persons were randomly assigned in a 1:1 ratio to receive telitacicept (160 mg) or placebo 
subcutaneously, once weekly for 52 weeks, added to stable, standard therapy. Randomization was 
stratified according to baseline scores of 9 or less or more than 9 on the Safety of Estrogens in 
Lupus Erythematosus National Assessment–Systemic Lupus Erythematosus Disease Activity Index 
(SELENA-SLEDAI, a 24-item weighted lupus activity scale that ranges from 0 to 105, with higher 
scores indicating greater disease activity) and according to low or normal levels of complement C3, 
C4, or both.
Telitacicept and placebo were provided as freeze-dried powders (RemeGen), each administered as 
two injections once weekly on the same day. Each injection was 1 ml in volume and contained 80 
mg of telitacicept or placebo.
End Points and Assessments
The primary efficacy end point at week 52 was a response on the modified SLE Responder 
Index 4 (SRI-4), with a response on this composite measure defined as a reduction of at 
least 4 points from baseline in the SELENA-SLEDAI score, no new disease activity as 
measured by an A (severe) score or more than one B (moderate) score on the British Isles 
Lupus Assessment Group (BILAG) index.





Secondary End Points at Week 52 (Full Analysis Population).



Adverse Events (Safety 
Population)







Die Adenosin-Desaminase (ADA) ist das Enzym, das die 
Umwandlung von Adenosin zu Inosin katalysiert. 

Diese Reaktion ist Teil des Recyclings der Purinnukleotide in 
allen Lebewesen außer den Pflanzen. Beim Menschen kommt 
ADA in allen Geweben vor, besonders aber in T-Lymphozyten, 
wo sie, gebunden an DPP4 in den Zellkontakten zwischen 
Lymphozyt und Epithel lokalisiert ist und daher eine wichtige 
Rolle bei der Immunreaktion spielt.

Mutationen im ADA-Gen können zu ADA-Mangel und dieser zu 
einer angeborenen schweren Störung des 
Immunsystems (SCID) führen. Erhöhte Spiegel lassen sich in 
serösen Körperflüssigkeiten bei Infektionen mit Mycobakterien 
(z. B. bei Tuberkulose) als hoch sensitive Nachweismethode 
feststellen.



SCID steht für Schwerer kombinierter Immundefekt, eine 
Gruppe seltener angeborener Erkrankungen, die durch einen 
stark geschwächten oder fehlenden Immunschutz 
gekennzeichnet ist. Die Störung betrifft hauptsächlich die T-
Zellen, was zu einer verminderten oder fehlenden Abwehr 
gegen Bakterien, Viren und Pilze führt. Ohne Behandlung 
verläuft SCID oft tödlich, weshalb ein frühes Screening bei 
Neugeborenen in Deutschland seit 2019 verfügbar ist. Eine 
weitere Bedeutung hat SCID in der Psychologie, wo es für 
das Strukturierte Klinische Interview für DSM-5®-
Störungen steht.
Ein Mangel des Enzyms Adenosin-Desaminase (ADA) führt zu 
SCID, da die fehlende Funktion dieses Enzyms einen 
Purinstoffwechsel-Stau verursacht. Dies führt zur Akkumulation 
von schädlichen Stoffwechselprodukten, insbesondere 
Desoxyadenosintriphosphat (dATP). Hohe dATP-
Konzentrationen hemmen die Ribonukleotid-Reduktase, was 
die DNA-Synthese stört. Dadurch können sich die Lymphozyten 
nicht teilen und entwickeln sich nicht richtig, was zu einem 
schweren kombinierten Immundefekt führt.



Background
Severe combined immunodeficiency (SCID) due to adenosine deaminase (ADA) deficiency (ADA-
SCID) is a life-threatening inborn error of immunity for which lentiviral gene therapy has been 
investigated in clinical trials.
Methods
Between 2012 and 2019, we treated patients who had ADA-SCID with busulfan nonmyeloablative 
conditioning followed by transplantation with autologous CD34+ hematopoietic stem cells 
transduced ex vivo with a lentiviral vector encoding human ADA. The primary efficacy end points 
were overall survival and event-free survival (defined as survival free from rescue allogeneic 
hematopoietic stem-cell transplantation, reinitiation of enzyme-replacement therapy, and 
additional gene therapy). Secondary end points included no receipt of immunoglobulin-replacement 
therapy, the presence of protective titers to tetanus or pneumococcal vaccines, and sustained 
discontinuation of fungal or viral prophylaxis. We now report the long-term results from this cohort 
representing 474 patient-years of follow-up, with a median follow-up of 7.5 years.
Conclusions
These long-term findings in a large patient cohort show the sustained clinical efficacy and 
safety of autologous CD34+ hematopoietic stem-cell lentiviral gene therapy for ADA-SCID, 
indicating that it is a curative treatment. 



Ex vivo autologous hematopoietic stem-cell gene therapy has emerged as a safe and effective 
therapeutic approach for ADA-SCID and obviates the risks associated with alloreactivity and 
immune suppression. Long-term efficacy has been shown for γ-retroviral–mediated gene 
therapy for ADA-SCID, but insertional oncogenesis remains a risk, and T-cell leukemia was 
reported in one patient. In contrast to γ-retroviral vectors, third-generation self-inactivating 
lentiviral vectors have been engineered for improved safety through removal of transforming 
elements in the viral long terminal repeats (part of the lentivirus genome) to avoid 
transactivation of oncogenes. We therefore developed a self-inactivating lentiviral vector, 
EFS-ADA LV, and tested it in the treatment of children with ADA-SCID in nonrandomized, 
open-label, phase 1–2 clinical studies in the United States and the United Kingdom. We have 
previously reported the initial results of these studies with 24 to 36 months of follow-up of 50 
pediatric patients with ADA-SCID, which showed 100% overall survival and more than 95% 
event-free survival. Here, we report comprehensive long-term follow-up efficacy and safety 
data for 62 patients with a minimum of 5 years of follow-up after gene therapy, representing 
474 patient-years of follow-up.













Discussion
In previous studies, we reported that lentiviral gene therapy was safe and effective in 50 
patients with ADA-SCID, with 100% overall survival and more than 95% event-free survival 
up to 36 months after infusion. The initial procedure was associated with no unacceptable 
side effects and complications, and most patients had full immune recovery and sustained 
metabolic detoxification, which led to a reduction in infections and the ability to stop 
enzyme-replacement therapy and immunoglobulin-replacement therapy. We can now 
confirm the sustained clinical benefit and excellent safety profile in a cohort expanded to 62 
patients with a median follow-up of 7.5 years and a follow-up duration of more than 10 
years in 5 patients. Gene marking in peripheral blood has remained stable over time, and 
this is reflected in durable lymphocyte counts, which have remained within normal ranges. 
Of note, the vector copy number in the granulocyte compartment, which is indicative of 
gene marking in hematopoietic stem-cell populations, has also remained stable. Alongside 
the robust clinical response and continued generation of naive T cells, this stability suggests 
that long-term repopulating hematopoietic stem-cell populations were genetically 
corrected. No treatment failures were recorded beyond the 1-year time point.





Mass administration of azithromycin to children 1 to 59 months 
of age has been shown to reduce mortality among infants and 
children in this age group in some areas of sub-Saharan Africa. 
The largest effects have appeared to be among infants younger 
than 12 months of age, within 3 months after treatment; this 
observation motivated the design of the current trial.
In this trial, we randomly assigned villages in Mali, West Africa, 
in a 3:4:2 ratio to receive distributions of placebo, azithromycin 
two times a year, or azithromycin four times a year. Infants 1 to 
11 months of age received, in doses of 20 mg per kilogram of 
body weight, placebo every 3 months (control group); 
azithromycin at two quarterly visits from January through June 
and placebo at two quarterly visits from July through 
December (twice-yearly azithromycin group); or azithromycin 
every 3 months (quarterly azithromycin group). The primary 
outcome was death within 3 months after eligibility had been 
confirmed, analyzed in the intention-to-treat population.



The MORDOR (Macrolides Oraux pour Réduire les Décès avec un Oeil sur la Résistance) trial, 
which was conducted in Niger, Malawi, and Tanzania, specifically examined the effect of twice-
yearly mass administration of azithromycin on mortality in children 1 to 59 months of age.4 
Results of that trial showed a significant 13.5% lower incidence of death from any cause among 
children who received azithromycin than among those who received placebo, with 6.6 fewer 
deaths per 1000 person-years. The largest reductions were among infants 1 to 5 months of age 
(24.9% lower mortality with azithromycin than with placebo) and in Niger (18.1% lower mortality 
with azithromycin). A secondary analysis suggested that much of the protective effect was 
observed in the first 3 months after treatment, which has important implications for dosing 
frequency.
As a result of these findings, the World Health Organization (WHO) issued conditional guidelines 
in 2020 that recommend consideration of mass administration of azithromycin to infants 1 to 11 
months of age in high-mortality settings. This age restriction was designed to maximize benefits 
while minimizing the risks of antimicrobial resistance.
In the LAKANA (Large-Scale Assessment of the Key Health-Promoting Activities of Two New Mass 
Drug Administration Regimens with Azithromycin) trial, we evaluated the effects of mass 
administration of azithromycin in Mali, West Africa, targeting infants 1 to 11 months of age, with 
administration either two times a year or four times a year. Here, we report the results of this 
trial regarding the effect of the intervention on infant and child mortality and safety.

https://www.nejm.org/doi/full/10.1056/NEJMoa2504644


Trial Setting, Participants, and Eligibility Criteria
This trial involved villages located in the Kayes, Kita, and Koulikoro regions, which are considered to 
be nonurban, accessible, and safe according to the local health authorities and research team. 
Eligibility criteria for administration of azithromycin or placebo included an age of 1 to 11 months 
(29 to 364 days), residence in a trial village, a body weight of at least 3 kg, and caregiver consent. 
Infants with a known allergy to macrolides or a severe illness requiring referral to a health facility 
were excluded from the trial.
Interventions
At each visit, infants were weighed on an electronic hanging scale (ADE M111600-01, ADE 
Germany), and the mobile application was used to calculate the dose in milliliters to be 
administered. Data collectors used syringes to administer an oral suspension of 
azithromycin or placebo, under direct observation and at a single dose of 20 mg per 
kilogram of body weight, in line with current WHO guidelines.
Outcomes
The prespecified primary outcome was death from any cause among infants 1 to 11 months 
of age. The unit of primary-outcome measurement was a 3-month time period, which was 
the interval between successive study visits. 











A 46-year-old premenopausal woman presents with a 3-year history of progressive thinning and 
shedding of her scalp hair. She has well-controlled hypertension and relates no recent surgery, 
weight loss, or change in her medications or medical conditions. She has mild hirsutism treated with 
plucking. On examination, she has a decrease in hair density in the central scalp with frontal 
accentuation, retention of her anterior hairline, absence of scalp inflammation, and release of 
multiple hairs on a gentle hair pull. Eyebrows and eyelashes are intact. How would you treat this 
patient?
The Clinical Problem
Female-pattern hair loss is the most common cause of hair loss in women. The prevalence of this 
condition is 3 to 12% among women of European descent in their 20s and 30s, 14 to 28% among 
those in their 50s, and 56% among those older than 70 years of age. The prevalence is lower among 
Asian women — 12 to 25% among those older than 70 years of age — and is unknown among 
women of African descent owing to the common overlap of the clinical findings of female-pattern 
hair loss with those of early central centrifugal cicatricial alopecia. It is unclear whether the decrease 
in hair density or diameter (or both) commonly seen in older persons, known as senescent or 
involutional alopecia, is a distinct entity or a part of pattern hair loss (i.e., pattern hair loss that 
occurs in men or women).





The Hair Cycle with Normal Hair Growth and with Pattern 
Hair Loss.
Panel A shows the hair cycle of a normal-scalp terminal 
hair. The cycle includes 3-to-6-year periods of active hair 
growth (anagen) separated by periods of inactivity. This 
latency phase is initiated by a brief period of apoptosis-
driven regression of the inferior portion of the hair follicle 
and upward movement of the remaining follicle and its 
dermal papilla to the area immediately below the arrector 
pili muscle. This brief transition period (catagen) is 
followed by a quiescent period (telogen) that lasts several 
months. At the conclusion of telogen, the hair shaft is shed 
(exogen), anagen is reinitiated, and the anagen follicle 
moves downward along the collapsed follicular streamer to 
its former location in the subcutaneous tissue. Panel B 
shows the hair cycle in pattern hair loss. In male-pattern or 
female-pattern hair loss, the process of miniaturization of 
individual hairs in affected follicular units drives the degree 
and location of the hair loss. The dermal papilla and the 
bulb of affected hairs, which determine the diameter of 
the hair shaft, synchronously become smaller and the 
duration of the anagen phase, which determines the 
length of the hair shaft, becomes shorter over several 
cycles. An additional period of quiescence called kenogen 
follows telogen in pattern hair loss, which lengthens the 
latency phase between active anagen phases and increases 
the time that affected follicles and follicular ostia may 
remain empty of hair shafts. In severe pattern hair loss, 
this miniaturization process can evolve into actual follicular 
loss. The net result is a decrease in follicular density and 
volume.











Conclusions and Recommendations
The patient in the vignette has a combination of late-onset female-pattern hair loss, 
chronic telogen effluvium, and hirsutism. Her workup revealed mildly elevated free and 
total testosterone levels but did not indicate the source of telogen effluvium, as is often 
the case. A biopsy was not essential for diagnosis.
I would start treatment with combination therapy, either spironolactone or finasteride for 
both the hirsutism and the female-pattern hair loss and either topical or oral minoxidil to 
address both the female-pattern hair loss and the chronic telogen effluvium, providing 
counsel on the continued need for contraception while she is still of childbearing 
potential. Standardized photographs of the central scalp with a midline part (as shown in 
Figure 2) are a simple and effective measure to help both the physician and the patient 
determine the efficacy of treatment, and trichoscopic evaluation of changes in hair-shaft 
diameter and density documents the mechanism of improvement.

https://www.nejm.org/doi/full/10.1056/NEJMcp2412146




The patient began to have worsening anhedonia, anxiety, and suicidal ideation, including plans to 
intentionally ingest an overdose of medication. On the day of the current admission, the patient 
presented to the emergency department of this hospital for evaluation. She reported 2 months of 
nonproductive cough without night sweats or weight loss. Multiple psychosocial stressors were 
present, including intimate partner violence, limited financial resources, and unstable housing. The 
patient was admitted to the psychiatry service for management of anhedonia and suicidality.
The patient’s medical history was notable for human immunodeficiency virus (HIV) infection 
with associated neuropathy, which she had acquired 17 years earlier; adherence to 
antiretroviral medications had been limited in the 2 years preceding this evaluation. The 
patient had a history of bipolar disorder, as well as seizure disorder that was secondary to 
traumatic brain injury. She did not take any medications but had previously received a 
prescription for combination antiretroviral therapy (ART) with bictegravir, tenofovir 
alafenamide, and emtricitabine. Her surgical history was notable for Roux-en-Y gastric bypass 
that had been performed 10 years earlier. The patient had unstable housing; She smoked 
cocaine as well as one pack of cigarettes per day, and she drank alcohol recreationally. She had 
not traveled outside New England for several years.



The CD4+ T-cell count was 25 per microliter (reference range, 295 to 1471), and the HIV RNA viral 
load was 144,000 copies per milliliter (assay range, 20 to 10,000,000). The lactate dehydrogenase 
level was 227 U per liter (reference range, 110 to 210). Urinalysis showed no evidence of pyuria, 
hematuria, or proteinuria. Anteroposterior chest radiograph revealed innumerable 
micronodules that were evenly distributed throughout both lungs.



Differential Diagnosis
Underlying Immunologic Defect
What is the nature and severity of this patient’s underlying immunologic defect? HIV infection causes 
various host defense impairments. In addition to the defects in cellular immunity caused by CD4+ T-
cell lymphopenia, HIV infection leads to dysregulation of humoral immunity and innate immunity. 
Salient Clinical Features
First, the patient reported a 2-month history of cough, a feature consistent with a subacute or 
chronic tempo of illness. Second, chest imaging showed diffuse micronodular opacities that 
were evenly distributed throughout both lungs, which is consistent with a miliary pattern.
Third, routine blood testing revealed an elevated alkaline phosphatase level in the presence 
of normal levels of aspartate aminotransferase, alanine aminotransferase, and bilirubin, 
findings that suggest the possibility of an infiltrative liver disorder and thereby invoke a 
multisystem process. Fourth, the lactate dehydrogenase level was only mildly elevated, below 
the level typically seen in patients with pneumocystis pneumonia, disseminated 
histoplasmosis, or non-Hodgkin’s lymphoma. Fifth, hematologic studies revealed 
thrombocytosis. It is notable that most opportunistic infections either have no effect on the 
platelet count or result in thrombocytopenia. In contrast, tuberculosis and certain cancers can 
be associated with thrombocytosis.



Additional Imaging Studies
On the second hospital day, CT of the chest was performed. 
One day later, CT of the abdomen and pelvis was 
performed with the administration of oral and intravenous 
contrast material in the portal venous phase. Magnetic 
resonance imaging (MRI) of the head was performed after 
the administration of gadolinium-based contrast material. 
Additional Imaging Studies of the Chest, Abdomen, and 
Head.
CT of the chest was performed after the administration of intravenous 
contrast material, and the lung kernel was used as the image-reconstruction 
algorithm. An axial image (Panel A) shows nodules measuring 1 to 3 mm in 
diameter that are evenly distributed throughout both lungs (arrows), which 
is consistent with a miliary distribution. A coronal reformatted image in a 
soft-tissue window (Panel B) shows an enlarged right upper paratracheal 
lymph node with central low attenuation and a thickened rim (arrow). CT of 
the abdomen and pelvis was performed with the administration of oral and 
intravenous contrast material in the portal venous phase. A coronal 
reformatted image (Panel C) shows a lesion in the liver with central low 
attenuation and a thickened rim (top arrow), a similar lesion in the 
pancreatic head (middle arrow), and a necrotic upper mesenteric lymph 
node (bottom arrow). Multiple enlarged retroperitoneal lymph nodes with 
central low attenuation are also present. MRI of the head was performed 
after the administration of gadolinium-based contrast material. A T1-
weighted image (Panel D) shows a single subtle 3-mm focus of 
enhancement (arrow) in the right temporo-occipital subcortical white 
matter.
  



A transbronchial-biopsy specimen from a paratracheal lymph 
node that was obtained during bronchoscopy showed 
fragments of histiocytic aggregates with palisading and 
associated acute inflammation, findings suggestive of 
necrotizing granulomas. Special staining for acid-fast bacteria 
showed abundant slender bacilli that had morphologic features 
consistent with M. tuberculosis complex. After 9 weeks, 
cultures were positive for M. tuberculosis. In addition, nucleic 
acid amplification testing performed by the Massachusetts 
State Public Health Laboratory confirmed the diagnosis of M. 
tuberculosis. Antimicrobial susceptibility testing did not detect 
any antimicrobial resistance.
Sputum and Lymph Node–Biopsy Specimens.
Acid-fast staining of a sputum specimen (Panel A) highlights slender bacilli 
(arrows), a finding that is consistent with mycobacterium species but is 
nonspecific. Hematoxylin and eosin staining of a transbronchial-biopsy specimen 
from a paratracheal lymph node (Panel B) shows histiocytic aggregates with 
palisading (black arrow, indicating a representative histiocyte) admixed with 
acute inflammation and nuclear debris (white arrow), findings consistent with 
necrotizing granulomas. Acid-fast staining of the transbronchial-biopsy specimen 
(Panel C) shows numerous slender forms (arrow) located in the areas suggestive 
of necrotizing granulomas that had morphologic features consistent with 
Mycobacterium tuberculosis complex.



This patient had a favorable response to antituberculous therapy, without clinically important side 
effects or laboratory complications, and the fever promptly resolved. Nine days after the initiation of 
antituberculous therapy, ART with emtricitabine, tenofovir disoproxil fumarate, and dolutegravir was 
started.
One week later, while the course of dexamethasone was being tapered, fever with a high temperature 
recurred, prompting concerns for resistant tuberculosis, an additional undiagnosed opportunistic 
infection, an adverse drug reaction, or IRIS. No additional infectious source of fever or evidence of drug 
hypersensitivity was identified on extensive evaluation, which made IRIS the presumptive explanation 
for the fever. The HIV RNA viral load obtained 12 days after the initiation of ART was 113 copies per 
milliliter, indicating a robust virologic response, which is a known risk factor for IRIS. Glucocorticoid 
therapy was reinitiated and resulted in prompt resolution of the fever.
Follow-up
The patient was discharged to a medical respite facility after 33 days of treatment with antituberculous 
therapy, ART, and a tapering course of glucocorticoids. At a follow-up visit with her infectious disease 
physician 3 months after discharge, antituberculous therapy and ART were continued; the CD4+ T-cell 
count was 94 per microliter, and the HIV RNA viral load was undetectable. Three months after 
discharge from the hospital, the patient was again hospitalized for depression and suicidality in the 
context of housing concerns. 
Final Diagnosis
Disseminated Mycobacterium tuberculosis infection.



















































































Metal-Organic Frameworks (MOFs) are crystalline materials 
composed of metal ions or clusters connected by organic linker 
molecules, forming highly porous, three-dimensional structures. 
Their porous nature and huge surface area make them ideal for 
applications like gas storage, separation, catalysis, and drug 
delivery. By changing the metal and organic linker components, 
scientists can tune the pore size and properties to create a vast 
array of different MOFs with specialized functions. 
Structure: 
MOFs are hybrid materials made of inorganic "secondary 
building units" (metal clusters) connected to organic "linkers" 
(like carboxylates) to form extended networks.
Properties: 
They are highly porous, have a very large surface area, and 
their pore size and shape can be adjusted.

Applications: 
MOFs are used in a wide range of fields, including:
•Gas storage: Storing gases like hydrogen or 
methane.
•Separation: Separating different gases or liquids.
•Catalysis: Acting as catalysts for chemical reactions.
•Sensing: Detecting specific substances.
•Drug delivery: Delivering drugs within the body.



As early as the 18th century, people knew the pigment 
Prussian Blue had the mysterious ability to absorb and 
hold water. Its structure, deciphered much later, 
showed the compound was, in fact, a molecular cage: a 
cubic arrangement of iron ions joined by nitrile groups 
(carbon and nitrogen linked by a triple bond).
This year’s Nobel Prize in Chemistry has gone to three 
researchers who pioneered modern versions of these 
porous structures by using organic molecules as struts 
to link up metal atoms. The Nobel-winning work, by 
Susumu Kitagawa of Kyoto University, Richard Robson 
of the University of Melbourne, and Omar Yaghi of the 
University of California (UC), Berkeley, led to metal-
organic frameworks (MOFs) with large voids tailored to 
trap specific molecules, making them useful for storing 
gases such as hydrogen and methane, or soaking up 
water vapor or carbon dioxide out of the air. Some 
believe they even have the potential to deliver drugs or 
catalyze reactions.



The initial breakthrough came from Robson in the 
1980s. He created a tetrahedral molecule using nitrile 
groups to link up copper ions at each of the four 
vertices. Moreover, he was able to stack these 
molecules into a repeating crystalline structure with 
large cavities. “It was just amazing imagination that he 
had to devise, in fairly simple terms, this way of making 
his new class of materials,” says Brendan Abrahams, a 
longtime collaborator of Robson’s at Melbourne.



Robson’s material was quite fragile and prone to 
collapse. But Kitagawa saw the potential. In the 1990s, 
despite meager funding, he made a thin 2D structure 
that could hold acetone molecules in its cavities. In 
1997, he and his team succeeded in making a 3D 
crystal with cobalt, nickel, or zinc ions as the hubs. It 
was threaded with open channels, enabling it to absorb 
and release methane, nitrogen, and oxygen. And it was 
stable. “At first, everyone thought such structures 
would fall apart immediately—that was common 
sense,” Kitagawa said last week at a press conference 
organized by Kyoto University. “But we proved that 
stable, robust frameworks could, in fact, be built this 
way.
In 1999, Yaghi, then at the University of Illinois Urbana-
Champaign, revealed the work that would cement the 
status of metal-organic frameworks. Instead of linking 
up ions, Yaghi and his team used more complex metal 
clusters as the hubs. Their iconic material, known as 
MOF-5, was a cubic lattice with huge cavities. A couple 
grams of the material have the surface area of a 
football field.



The researchers also showed they could tailor the voids and their 
properties. By using longer or shorter organic linkers and exposing metal 
ions in the pore spaces, they could tune the materials to attract specific 
gases at mild pressures and release them as the pressure drops. The 
number of design possibilities is immense, Yaghi said last week at a press 
conference organized by UC Berkeley. “If you think it, you can make it.”
Today, researchers have conjured up tens of thousands of kinds of metal-
organic frameworks, and dozens of companies are trying to commercialize 
their use. They have “huge importance for humanity,” says Wendy Lee 
Queen, an inorganic chemist at the Swiss Federal Institute of Technology, 
Lausanne.
Some companies are trying to use them to store methane fuels for cars, 
whereas others see potential for trapping hydrogen, a clean fuel that 
otherwise requires high pressures, cold temperatures, or large volumes to 
store.
Another application is to use the selectivity of the materials as a filter to 
soak up particular compounds. Yaghi’s group has spun off companies 
developing metal-organic frameworks to pull pure water out of thin air—
even in desert environments. Other companies are testing the materials to 
extract carbon dioxide from industrial processes and power plants to 
reduce greenhouse gas emissions.



The materials could also be used to sequester toxic wastes—or simply to 
identify when they are present. Jing Li, an inorganic and materials chemist 
at Rutgers University, has experimented with using metalorganic 
frameworks to detect explosives and toxic vapors. Now, she is developing 
some that can separate mixes of hydrocarbons into various petrochemical 
products. Metalorganic frameworks could be more efficient than 
traditional approaches such as distillation, she says. “There has been 
tremendous progress.”
In theory, metal-organic frameworks could even be used as catalysts: 
Reagents could be implanted in the cavities, and reactions could progress 
through different steps as compounds pass through the corridors of the 
material. At the Kyoto press conference, Kitagawa said his dream was to 
use the materials not just to separate and capture the components of 
air—nitrogen, oxygen, water vapor, and carbon dioxide—but to convert 
them into useful products. “From these simple elements—C, H, O, N—we 
make proteins, food, and fuels,” he said. “Air, in that sense, is ‘invisible 
gold.’”




