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by Moo-Young Han and the Appendix by 
Nambu); and the idea in 1970 of one-
dimensional strings as the ultimate build-
ing blocks of the content of the universe 
(articles by Paul Frampton, Lars Brink, 
Pierre Ramond and Lay-Nam Chang). 
The first was developed with Jona-
Lasinio, the second with Han. The article 
by Brink is especially valuable as it re-
counts in some detail the steps that led to 
Nambu being awarded the 2008 Nobel 
Prize. Brink was on the Committee from 
2001, later its chairman, and was espe-
cially concerned about Nambu’s state of 
health as the announcement date drew 
near. It is justifiably felt by many that 
this prize should have been given to him 
earlier. 
 As for Nambu the person, we read: 
 
‘He was surprisingly soft-spoken and 

modest for someone so wise and im-
portant.’ 

‘His keen insights were driven by a mar-
vellous and unique form of intuition. 
In a typical Japanese manner Yoichiro 
was unable to use the word “no”.’ 

‘Nambu had great human empathy.’ 
‘…extraordinary display of physics, 

originality and conceptual power.’ 
‘He was the ultimate gentleman scientist, 

with a big heart. And a unique per-
spective on all aspects of physics.’ 

 
All in all, this is a precious little book, 
giving us a fine portrait of a great and vi-
sionary physicist of the second half of 
the 20th century, insights into his ways 
of thinking and philosophy, and his won-
derful human qualities. 
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Given the flood of medical literature in 
recent times, physicians face the con-
tinuous challenge of keeping up with the 
advances in general medicine. An effi-

cient way to update is to read the Annual 
Review of Medicine. Annual Reviews in-
tegrate, scrutinize and evaluate a wide 
range of studies of current interest and 
published during the recent past. 
 This volume has 33 articles. Nine of 
them deal with treatment of different 
types of solid and haematological malig-
nancies. Three articles discuss therapy 
related to HIV infection. Mechanisms 
and treatment of immune or autoimmune 
diseases are the subjects of four reviews. 
Two articles focus on new vaccines. 
Pathogenic mechanisms, new pharma-
cological strategies, novel diagnostic 
tools and issues of public health are the 
other themes included.  
 Neglected tropical diseases (NTDs) 
such as malaria, tuberculosis, rota virus, 
HIV, respiratory syncytial virus and 
parasitic infections (hook worm, schisto-
somiasis and leishmaniasis) are the most 
common chronic and debilitating dis-
eases of extremely poor people. Devel-
opment of vaccines against these 
diseases confronts distinct challenges 
with respect to their manufacture, pre-
clinical and clinical trials as well as suc-
cessful marketing. Progress, opportunity 
and challenges in these areas are de-
scribed by Hotez et al.. They point out 
that despite tremendous potential for the 
development of novel NTD vaccines, 
there is no specific road map for ensur-
ing that they are made accessible to the 
needy. 
 Approaches and challenges for the de-
velopment of vaccines against dengue 
are the theme of an article by Guy et al. 
They begin by defining the questions 
which need to be answered during  
vaccine development and conclude with 
presentation of issues raised by clinical 
trials. One or more vaccines for dengue 
are likely to be available soon. 
 Given the undoubted increase in the 
burden of obesity, type-2 diabetes and 
non-alcoholic fatty liver disease 
(NAFLD) in India and the link of these 
risk factors with hepatocellular carci-
noma (HCC), the article on mechanisms 
underlying their relationship would be of 
considerable interest to both clinicians 
and medical scientists. Notable findings 
of several studies on the association 
among HCC, NAFLD, type-2 diabetes 
and obesity are presented by Manengo et 
al. They also describe the molecular 
mechanisms of hepatocarcinogenesis in 
the absence of liver cirrhosis. These in-
clude adipose tissue-derived inflamma-

tion, oxidative stress and lipotoxicity, 
and stimulation of IGF-1 axis by hyper-
insulinemia. Diet, gut microbiome and 
genetic factors are also relevant. The  
authors emphasize the importance of de-
veloping surveillance and prevention 
strategies. 
 Recent reports which suggest that a 
cure for HIV infection is possible have 
renewed optimism in developing treat-
ment strategies and methods to evaluate 
interventions. Martin and Siliciano re-
view the efforts in exploiting shock and 
kill strategy targeting latent HIV and de-
veloping small molecule latency revers-
ing agents such as HDAC inhibitors, 
vaccines and genome editing tools for 
restoring memory CD4+ T cells. 
 The article by Luzuviago focuses on 
recent advances in our understanding of 
the basis of HIV-1 persistence in chil-
dren and the usefulness of very early 
combination anti-retroviral therapy in re-
stricting generation and preservation of 
long-lived CD4+ T cells that contain 
HIV-1 DNA and replication competent 
virus in children. 
 Novel vaccine designs aim to mimic 
natural evolution of protective neutraliz-
ing antibodies against HIV-1. Sadanand 
et al. describe the structural characteris-
tics of neutralizing antibodies against 
HIV, their viral targets and strategies to 
elicit these antibodies in the development 
of an HIV vaccine. 
 A fascinating review is on new phar-
macological strategies to increase cGMP. 
Impairment of the cGMP pathway is 
linked to pathogenesis of a variety of 
diseases which include obesity, dementia 
and cardiovascular diseases such as  
hypertension and heart failure. For treat-
ment of these diseases, agents that  
enhance cGMP generation are being de-
veloped and evaluated. These drugs are 
either guanyl cyclase activators or phos-
phodiesterase inhibitors or neprilysin in-
hibitors. Progress in research in this area 
indicates that distinguishing between 
cGMP in different compartments of the 
cell could lead to intervention in a spe-
cific selected pathway. 
 In lower- to middle-income countries, 
young adults and women are particularly 
vulnerable to acute kidney injury and are 
at risk of death. Those who survive could 
develop chronic kidney disease and end-
stage renal disease. Zuk and Bonnentre 
focus on novel pathogenic mechanisms 
for acute kidney injury and progression 
to chronic kidney disease discovered 
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from animal models. These mechanisms 
relate to renal blood vessels, cellular 
stress responses which include unfolded 
protein response, mitochondrial dysfunc-
tion, autophagy and innate immune re-
sponse. Progression to chronic kidney 
disease seems to be a sequel to persistent 
maladaptive repair mechanisms involv-
ing macrophages, endothelium and sur-
rounding pericytes, and growth-arrested 
tubular epithelial cells. Progress in the 
understanding of these mechanisms is 
expected to lead to the discovery of use-
ful biomarkers and therapeutic interven-
tions. 
 Todd and Kay provide a comprehen-
sive description on a systemic fibrotic 
disorder in patients with kidney disease 
who had exposure to gadolinium-based 
contrast agents. Their article includes a 
historical perspective, description of 
demographic, clinical and histological 
features, discussion on mechanism, evi-
dences for a causal association, differen-
tial diagnosis, prevention strategies as 
well as emerging antifibrotic therapies. 
 The exciting field of non-invasive pre-
natal testing is reviewed by Wong and 
Lo. The increasingly popular approach 
sans amniocentesis or chorionic villus 
sampling for screening or diagnosis of 
foetal chromosomal or genetic conditions 
employs analysis of cell-free foetal nu-
cleic acids in maternal plasma or serum. 
Advent of massively parallel sequencing 
facility has enabled the growth of a num-
ber of applications for prenatal testing 
and discovery of genetic information on 
the foetus, from chromosomal errors to 
single-gene disorders. Deep sequencing 
of maternal plasma has revealed whole 
foetal genome, transcriptome and methy-
lome as well as specific foetal genetic 
disorders.  
 
 

 
 
(a) Left neck mass in a patient diagnosed 
with HPV-positive oropharyngeal cancer; 
(b) the computed tomography scan corre-
late demonstrating the cystic appearance 
of cervical lymph node metastases com-
monly seen in patients with HPV-positive 
oropharyngeal cancer. 

 Natalizumab, fingolimod, terifluno-
mide, dimethyl fumarate and alemituzu-
mab are new agents approved by the US 
FDA for the treatment of relapsing forms 
of multiple sclerosis, a leading cause of 
disability among young adults. Dalizu-
mab, ocrelizumab and ofatumumab are 
currently promising in late-phase clinical 
trials. One review is on the mechanisms 
of action of these agents, clinical trial 
data, safety concerns and monitoring re-
quirements for these agents. Clinical tri-
als do not yet suggest a significant effect 
of these new agents on disease progres-
sion. Future research is expected to aim 
at developing agents which promote  
remyelination or have neuroprotective 
properties. 
 Barrat et al. discuss the significance of 
recognition of nucleic acids by the innate 
immune system to mount an immune  
response appropriate to pathogens and 
the mechanisms through endosomal and 
cytosolic sensors. Autoimmune diseases 
result from inflammation driven by un-
controlled mechanisms of recognition of 
self nucleic acids. They examine the 
therapeutic potential of targeting nucleic 
acid sensors using agonists and antago-
nists. 
 Therapeutic drugs which target IL-23, 
IL-17 and their receptors, important con-
tributors to the pathogenesis of several 
common immune-mediated disorders, are 
either in present clinical use or are un-
dergoing trials. They are found to be ef-
fective in psoriasis and promising in 
treating spondylo arthropathies. Proper-
ties of these drugs are enumerated in one 
of the reviews. The authors also deliber-
ate on the lessons learnt during clinical 
trials on the safety and utility of these 
agents. 
 Rho kinases (ROCKS) modulate a 
wide range of biological processes and 
are important coordinators of tissue re-
sponses to injury. Dysregulation of their 
activity is implicated in several diseases. 
The role of ROCKS in the pathogenesis 
of autoimmune diseases and the ap-
proaches to inhibit ROCKS are surveyed 
by Pernis et al. 
 An exciting review is on intraoperative 
fluorescence imaging. This is an emerg-
ing tool which improves surgeons’ visu-
alization of tissues and thus surgical 
precision. Authors detail the technique 
and compare methods that utilize non-
specific fluorescent dyes such as indo-
cyanine green for monitoring anastamo-
tic procedures and lymph-node mapping, 

with those that employ targeted agents 
such as folate receptor targeting agents, 
useful to identify molecular biomarkers, 
outline tumours and probe pathophysi-
ological features of disease. 
 In another stimulating review, the au-
thors discuss current concepts of epige-
netic regulation in cancer cells and 
approaches of cancer epigenetic therapy, 
which involve primarily inhibitors of 
DNA methylation and histone deacetyla-
tion. Examples of epigenetic therapy tri-
als in different types of solid tumours are 
also enumerated. Increasing recognition 
of clinical efficacy indicates that reversal 
of cancer-associated epigenetic altera-
tions by reprogramming neoplastic cells 
can be achieved.  
 Several drugs targeting the PI3K/AKT 
pathway are under clinical trials in  
patients with solid tumours as well as 
haematological malignancies. A compre-
hensive review by Mayer and Arteaga 
considers how genetic alterations in the 
PI3K/AKT pathway lead to tumorigene-
sis, cancer progression and drug resis-
tance. They also comment on the 
mechanisms of actions of various thera-
peutic PI3K inhibitors and results of 
clinical trials on the evaluation of the 
role of these inhibitors. Challenges re-
maining for therapeutic targeting of 
PI3K/AKT are also enumerated. 
 Another major target in cancer therapy 
is B-Raf, an oncogene. B-Raf mutations 
are highly prevalent in malignant mela-
nomas, and papillary and anaplastic thy-
roid carcinomas. B-Raf mutations are 
also reported in patients with hairy cell 
leukaemia and Langerhans’s histiocyto-
sis. Fiskus and Mitsiades provide an ac-
count of drugs that suppress B-Raf and 
small-molecule inhibitors of MEK, a 
downstream signalling mediator of the 
Raf pathway, mechanisms of resistance, 
adverse effects, future prospects of over-
coming resistance and combinatorial 
therapies, including immunotherapy ap-
proaches. 
 Incidence of human papilloma virus 
(HPV) positive oropharyngeal cancer 
(OPC) is increasing. The reasons for this 
are not clear. Patients with HPV-positive 
OPC are younger males, less likely to 
smoke, of higher socio-economic status 
and have specific associated lifestyle fac-
tors. Maxwell et al. provide an update on 
contemporary views regarding the natu-
ral history of HPV-related OPC and 
strategies for risk stratification for plan-
ning treatment. They also comment on 
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the present status on the development of 
immunotherapy and HPV vaccines. 
 Basic design of chimeric antigen re-
ceptor (CAR) on T cells, and advantages 
and disadvantages of their use compared 
to other immunotherapies for lymphomas 
are reviewed by Ramos et al. They also 
present the results of clinical trials using 
CARs and strategies to enhance their ef-
ficacy and safety. 
 Bisphonates are widely recommended 
to treat bone loss in patients with osteo-
porosis. They have been also tried for ad-
juvant therapy in women with hormone 
receptor-positive breast cancer to prevent 
bone-related complications secondary to 
cancer treatment, as well as to prevent 
recurrence and metastases. The first arti-
cle in the volume summarizes the results 
of randomized clinical trials involving 
many thousands of patients as well as a 
recent meta analysis by Earl Breast Can-
cer Trialists’ Collaborative Group 
(EBCTCG). Meta analysis by EBCTCG 
of data from about 19,000 patients re-
veals the beneficial effect of bisphonates 
on recurrence of bone metastases and 
overall survival in patients with breast 
cancer, who are post-menopausal at dia-
gnosis or pre-menopausal women who 
received ovarian suppression treatment, 
i.e. in a low oestrogen environment at 
baseline of their treatment. 
 Risk profiling of acute myeloid leu-
kaemia (AML) has evolved from tradi-
tional morphologic and cytogenetic 
analysis to next-generation sequencing 
studies which have provided significant 
novel insights into the molecular aspects 
of AML with normal karyotype. This 
new knowledge has implications for  
diagnosis, risk stratification and post-
remission treatment of patients with 
AML. Komanduri and Levine demon-
strate how molecular analysis and asse-
ssments of somatic mutations in 
leukaemic cells have helped guide selec-
tion of post-remission treatment strate-
gies extending from chemotherapy to a 
combination of haematopoietic stem-cell 
transplants and immunotherapy. 
 Cystic neoplasms of pancreas, increas-
ingly recognized now thanks to the wide 
use of abdominal cross-sectional imaging 
tools, are a diverse group of tumours 
classified according to their potential to 
turn malignant. Epidemiological and 
clinical features, classification, risk fac-
tors, pathogenesis, different means for 
diagnostic evaluation (including molecu-
lar diagnostics) and management strate-

gies of cystic pancreatic tumours form 
the theme of one of the reviews. 
 An article titled ‘Molecular profiles of 
prostate cancer’ examines commercially 
available as well as promising genomic 
tests in development. Their advantages 
and limitations in differentiating aggres-
sive from non-aggressive prostate cancer 
are presented. New molecular profiling 
tests have better reproducibility com-
pared to pathological or radiological 
grading. Hence they are promising for 
risk stratification to assist monitoring of 
patients and making therapeutic deci-
sions. 
 Over the last two decades, advances in 
medical treatment for benign prostatic 
hyperplasia (BPH) and its related symp-
toms have led to decrease in surgical in-
terventions. Another article catalogues 
various surgical and device treatments 
for BPH, treatment outcomes and associ-
ated complications. Pathogenesis of BPH 
is also discussed. 
 There are also reviews on other topics 
of considerable current interest. One of 
them presents the results of four major 
cardiovascular outcome trials on in-
cretin-based therapies (with three DPP-4 
inhibitors and a GLP antagonist) on car-
diovascular outcomes or safety in  
patients with type-2 diabetes. Wong 
summarizes the understanding on the 
biological connection between vitamin D 
and the cardiovascular system and the 
results of ongoing prospective random-
ized trials on vitamin D supplementation 
in patients at risk for cardiovascular  
diseases. Surprisingly, accumulating evi-
dence suggests that vitamin D supple-
mentation has no influence on blood 
pressure. 
 Other interesting reviews in this vol-
ume deal with oral immunotherapy for 
peanut allergy, mechanisms for opioid 
analgesia, actions and side effects of 
opioid receptor agonists and antagonists, 
public health issues arising from mari-
juana legislation in USA, epidemiology 
of cognitive impairment in survivors of 
critical illnesses and approaches to the 
management of patients with critical ill-
ness brain injury, future of evidence-
based therapy for nicotine addiction, 
mechanisms of action, and evidence for 
the use and adverse effects of pirfeni-
done, an antifibrotic agent which pro-
vides a new hope for patients with 
idiopathic pulmonary fibrosis. 
 In summary, the new edition of Annual 
Review of Medicine contains enlighten-

ing chronicles of advancing frontiers of a 
wide range of common clinical problems 
as well as simulating topics of contempo-
rary interest. All the articles are lucidly 
composed. An appropriate background 
useful to readers unfamiliar to the review 
topic and a summary at the end are  
provided. Schematic illustrations of con-
cepts, effective use of tables in present-
ing data and good quality photographs 
enhance the quality. All interesting and 
significant studies referred to in the re-
views are brought to the reader’s atten-
tion by providing their citations in bold 
font. 
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This volume comprises reviews covering 
a wide range of topics. The editors have 
broadly classified them in different areas 
pertaining to cell and developmental bi-
ology. However, the reviews are highly 
focused. 
 The volume begins with a perspective 
by Lewis Wolpert. His transition from a 
civil engineer to a biologist makes fasci-
nating reading. It is of interest to note 
how he began his research by applying 
the principles of mechanics to cell bio-
logy problems. The system in the UK 
would permit this transition with ease! 
 Wood and Nurse in their article enti-
tled ‘Sizing up to divide: mitotic cell-
size control in fission yeast’ discuss vari-
ous aspects of cell size control which has 
been studied extensively but is yet to be 
resolved unequivocally. The quantitative 
aspect of this problem studied from 
1900s has been summarized in the intro-
duction. The review suggests that further 
investigations are necessary for better 
and clearer insights into the problem. 


