
LeVVon 7 of 22

MHGLFLQH LHaUQLQJ

OYHUYLHZ





GVDNA

LeVVon 8 of 22

MHGLFLQH LHaUQLQJ

DNA VLUXVHV

HeUpeVYiUidae 

dVDNA YiUXVeV WhaW all caXVe peUViVWenW infecWionV, moVWl\ in a laWenW foUm. TheiU WiVVXe WUopiVm pUedicWV clinical manifeVWaWionV and

laWenW foUmV.b

HHUSHV SLPSOH[ 1 & 2 È

CaXse cXWaneoXs YesicXlar erXpWions and are WransmiWWed WhroXgh conWacW ZiWh oral or geniWal secreWions or direcW conWacW ZiWh acWiYel\ infecWed Yesicle

 

HSV 1 is mosW ofWen associaWed ZiWh oral-labial lesions and HSV 2 is associaWed ZiWh geniWal herpes.b

AfWer e[posXre, Whe YirXs replicaWes in epiWhelial cells When WraYels reWrograde Xp a[ons Zhere iW becomes laWenW in Whe sensor\ ganglia (Wrigeminal or sacral). ReacWiYaWion can be

sWimXlaWed b\ sWress, WraXma, feYer, and sXnlighW. VirXses reacWiYaWe in Whe sensor\ ganglia and WraYel anWerograde doZn Whe sensor\ nerYe Zhere cXWaneoXs erXpWions arise in Whe

skin, characWeri]ed b\ non-scarring Yesicles. FreqXenW and recXrrenW reacWiYaWions are commonplace. As\mpWomaWic Yiral shedding also occXrs and is an imporWanW parW of hXman-Wo-

hXman Wransmission.

 

OcXlar disease can occXr dXring reacWiYaWion in Whe Wrigeminal ganglia, leading Wo keraWiWis ZiWh poWenWial for corneal scarring and Yision loss.b

 

E[posXre Wo geniWal secreWions dXring birWh can lead Wo HSV-2 Wransmission Wo Whe neonaWe leading Wo local ocXlar or cXWaneoXs disease, CNS infecWion, and/or disseminaWed disease

ZiWh mXlWiorgan failXre.

CNS disease can occXr in primar\ or reacWiYaWion. HSV-1 caXses encephaliWis ZiWh Wemporal lobe inYolYemenW and high morbidiW\/morWaliW\. HSV-2 caXses a mild asepWic meningiWis WhaW

can recXr ZiWh recXrrenW oXWbreaks; seYere disease is Xncommon.b

 

Diagnosis is ofWen made presXmpWiYel\ based on appearance of W\pical lesions. OWherZise, idenWiÖcaWion of organism is XsXall\ accomplished b\ PCR of inYolYed ×Xid. T]ank smears of

Whe cells from Whe base of Whe Yesicle is non-speciÖc and noW freqXenWl\ Xsed (bXW \oX ma\ sWill see iW in We[Wbooks).

TreaWmenW is ac\cloYir, Yalac\cloYir. NeiWher haYe an\ effecW on laWenW YirXs.

VaULFHOOa ZRVWHU VLUXV (VZV) È

TransmiWWed Yia respiraWor\ dropleWs

 

Primar\ infecWion leads Yiremia and disseminaWion and manifesWs as a diffXse YesicXlar rash knoZn as chicken po[. The YirXs When esWablishes laWenc\ in sensor\ ganglia (dorsal nerYe

rooWs, Wrigeminal ganglia, oWher cranial nerYe rooWs). ReacWiYaWion occXrs ZiWh adYancing age and/or immXnosXppression and caXses a local YesicXlar erXpWion WhaW occXrs ZiWhin Whe

dermaWome of inYolYed ganglia, Whis is called shingles. ReacWiYaWion in cranial nerYe ganglia can lead Wo oWher abnormaliWies inclXding hearing deÖciWs (Ramsa\-hXnW), facial nerYe

paral\sis (BellËs pals\), and ocXlar inYolYemenW ZiWh V1 reacWiYaWion.

 

ReacWiYaWion of ]osWer is infreqXenW, in facW, haYing more Whan one episode of shingles is Yer\ Xncommon.b

 

Persons ZiWh adYanced immXnosXppression (e.g. sWem cell WransplanW, AIDS) can deYelop disseminaWed disease ZiWh organ d\sfXncWion dXring reacWiYaWion.

TreaWmenW is ZiWh ac\cloYir or Yalac\cloYir. Higher doses are reqXired compared Wo HSV.



 

VaccinaWion againsW chickenpo[ is roXWine for children. Shingles Yaccine is recommended for persons >50\ears, regardless of Yaricella YaccinaWion.

HXPaQ HHUSHVYLUXVHV 6 &7 È

TransmiWWed Yia oral secreWions and is acqXired in Whe ÖrsW 5 \ears of life for mosW hXmans

 

LaWenc\ is ZiWhin l\mphoid WissXe and CD4 l\mphoc\Wes. HHV-6 is Zell docXmenWed caXse of e[anWhem sXbiWXm. HHV-7 ma\ caXse as\mpWomaWic or mild disease dXring infecWion.b

 

IniWial infecWion caXses e[anWhem sXbiWXm (roseola) ZiWh 3-da\s of high feYers, folloZed b\ diffXse macXlopapXlar rash WhaW deYelops aW Whe abrXpW resolXWion of feYers. The high feYer

makes Whis a common caXse of febrile sei]Xres and is one of Whe si[ classic childhood e[anWhems.

 

ReacWiYaWion is of concern in paWienWs ZiWh adYanced immXnosXppression Zhere iW has been associaWed ZiWh grafW-Ys-hosW disease and bone marroZ sXppression.b

 

No WreaWmenW is cXrrenWl\ aYailable.b

HXPaQV HHUSHVYLUXV 8 È

LeasW preYalenW herpes YirXs in Whe US bXW preYalence Yaries geographicall\. IW is endemic in CenWral African and MediWerranean areas. IW is WransmiWWed Yia saliYa bXW reqXires

prolonged conWacW and is linked ZiWh inWimaWe conWacW (sXch as kissing beWZeen se[Xal parWners). HHV-8 laWenc\ is primaril\ ZiWhin B-cells WhoXgh a laWenW and l\Wic process occXrs in

oWher cells.b

 

Primar\ infecWion is as\mpWomaWic, bXW HHV-8 caXses Kaposi sarcoma, a spindle cell WXmor of endoWhelial origins. In Whe US, Whis is primaril\ seen in paWienWs ZiWh adYanced AIDS; Whe

coXrse is aggressiYe and life-WhreaWening ZiWhoXW immXne resWoraWion. Prior Wo AIDS epidemic, KS cases Zere predominanWl\ seen in males of MediWerranean or cenWral African origins.

OWher associaWed clinical diseases relaWed Wo HHV-8 are primar\ effXsion l\mphoma and mXlWicenWric casWlemanËs disease.b

 

TreaWmenW opWions are limiWed and immXne resWoraWion is ke\. FoscarneW and gancicloYir haYe anWi-Yiral acWiYiW\.b

C\WRPHJaORYLUXV È

Named for Whe W\pical c\WopaWhic effecW prodXced in cell cXlWXres, described as ÍoZlËs e\esÎb

 

Up Wo 70% of adXlWs in Whe US are infecWed ZiWh CMV Zhich XsXall\ occXrs in Whe ÖrsW 5 \ears of life. CMV can be foXnd in man\ bodil\ ×Xids inclXding saliYa and geniWal secreWions.

LaWenW infecWion occXrs in leXkoc\Wes and immaWXre leXkoc\Wes.b

 

Clinical Öndings of acXWe CMV infecWion can range from minimall\ s\mpWomaWic Wo mononXcleosis-s\ndrome. bReacWiYaWion is sXbclinical in Whe immXnocompeWenW. More seYere disease

is foXnd in immXnosXppressed condiWions, sXch as pneXmonia and hepaWiWis. In persons ZiWh AIDS, CMV reacWiYaWion in Whe e\e caXses a seYere, rapidl\ progressiYe reWiniWis.b

 

CMV can also be spread WransplacenWall\ from moWher Wo feWXs and is Whe mosW common caXse of congeniWal abnormaliWies in Whe US. Disease in Whe feWXs is Zorse if primar\ infecWion

occXrs dXring pregnanc\ (as opposed Wo as\mpWomaWic reacWiYaWion) and infecWions earl\ in pregnanc\ carr\ higher risk of abnormaliWies. A YarieW\ of congeniWal defecWs inclXde

hepaWosplenomegal\, jaXndice, c\Wopenias, loZ birWh ZeighW, microcephal\, and chorioreWiniWis, hearing loss ma\ be a laWe manifesWaWion.b

 

Since as\mpWomaWic l\Wic phase is common, idenWiÖcaWion of Whe organism b\ PCR in Whe serXm is noW alZa\s diagnosWic and eYidence of CMV-relaWed c\WopaWhic changes or PCR of

affecWed WissXe are needed.b

 

GancicloYir is Xsed Wo WreaW serioXs CMV infecWions.b

ESVWHLQ-BaUU VLUXV È

bTransmiWWed Yia oral secreWions and esWablishes laWenc\ in B-l\mphoc\Wes

 



Primar\ infecWion, ÍInfecWioXs MononXcleosisÎ leads Wo a proliferaWion of non-speciÖc B-cells and resXlWs in feYer, phar\ngiWis, l\mphadenopaWh\. AbXndanW aW\pical l\mphoc\Wes can be

foXnd in peripheral blood and a heWerophile anWibod\ (monospoW WesW) is XsXall\ presenW È WhoXgh boWh of Whese Öndings can be foXnd in oWher condiWions. EBV-speciÖc anWibodies

deYelop in seqXence afWer acXWe infecWion, Whe presence of Viral capsid anWibodies is sXggesWiYe of acXWe infecWion.b

 

In iWs laWenW form, EBV has oncogenic poWenWial from someZhaW Xnclear mechanisms, bXW ma\ inclXde immorWali]aWion of B-cell close. EBV is associaWed ZiWh African BXrkiWWËs l\mphoma

(dXe Wo c-m\c WranslocaWion), PosWWransplanW l\mphoproliferaWiYe disease, nasophar\ngeal carcinoma, and primar\ CNS l\mphoma in persons ZiWh AIDS. b EBV also caXses oral hair\

leXkoplakia (a benign condiWion) in persons ZiWh AIDS.b

 

There is no speciÖc anWiYiral Wherap\ for EBV.

Po[YiUidae 

Some of Whe laUgeVW YiUXVeV.

MROOXVFXP FRQWaJLRVXP È

Spread b\ direcW conWacW ZiWh infecWed skin, and commonl\ seen in aWhleWics, da\cares, and se[Xal conWacW. MollXscXm caXses a benign cXWaneoXs ZarW-like erXpWion ZiWh cenWral

XmbilicaWion. Disease does noW disseminaWe, bXW persons ZiWh immXne d\sfXncWion are aW risk of parWicXlarl\ seYere and/or prolonged lesions.

SPaOO SR[ È

Also referred Wo as Yiariola, is WransmiWWed b\ respiraWor\ dropleWs or direcW conWacW ZiWh acWiYe skin lesions

AfWer inhalaWion, Whe YirXs disseminaWes Wo Yisceral organs and skin, and resXlWs in a robXsW immXne response. The enormoXs in×ammaWor\ response is accoXnWable for main

characWerisWics of illness. Hallmark skin Öndings are YesicXlo-pXsWXlar rash in Zhich all lesions are in Whe same sWage. InfecWions are associaWed ZiWh high morWaliW\.b

VaccinaWion (ZiWh Vaccinia, a relaWed YirXs) has been Yer\ effecWiYe and smallpo[ is considered eradicaWed.b

Pol\omaYiUidae

JC VLUXV È

FoXnd ZorldZide and infecWion is commonplace. Primar\ infecWion is generall\ as\mpWomaWic. JC VirXs caXses ProgressiYe mXlWifocal leXkoencephalopaWh\ (PML) immXnosXppression,

speciÖcall\ AIDS and Xse of cerWain monoclonal anWibod\ Wherapies (naWali]Xmab mosW famoXsl\). PML is characWeri]ed b\ a progressiYe neXrologic deWerioraWion ZiWh demenWia,

hemiparesis, Yision loss, and sei]Xres. DeaWh XsXall\ occXrs ZiWhin 3-6monWhs of onseW.b



BK VLUXV È

Closel\ relaWed Wo JC YirXs and is also Yer\ common infecWion in hXmans ZiWh ZorldZide disWribXWion. The YirXs is Wropic Wo renal cells and is as\mpWomaWic e[cepW in adYanced

immXnosXppression Zhere iW can caXse hemorrhagic c\sWiWis, seYere nephropaWh\, renal YascXlopaWh\ and is of parWicXlar concern among renal WransplanW Zhere acWiYe Yiral replicaWion

can lead Wo grafW loss. CidofoYir is a poWenWial WreaWmenW for BK VirXs.

AdenoYiUidae

AGHQRYLUXV È

Naked capsid dsDNA YirXs WhaW is freqXenWl\ groXped in ZiWh respiraWor\ YirXses

 

There are oYer 68 differenW seroW\pes WhaW infecW hXmans and caXse a YarieW\ of diseases be\ond Whe respiraWor\ WracW. IW can sXrYiYe for prolonged periods on sXrfaces and can be

spread among hXmans b\ respiraWor\ dropleWs, fecal-oral, conWracW ZiWh fomiWes, and perinaWall\ in Whe birWh canal. In addiWion, as\mpWomaWic and prolonged Yiral shedding make

AdenoYirXs a Yer\ effecWiYe hXman paWhogen and adenoYirXs oXWbreaks among \oXng children and adXlWs in close liYing qXarWers are Zell recogni]ed.b

Ke\ clinical s\ndromes associaWed ZiWh adenoYirXs inclXde: childhood febrile s\ndrome, phar\ngiWis ofWen ZiWh conjXncWiYiWis, pneXmonia, keraWoconjXncWiYiWis, acXWe gasWroenWeriWis,

and hemorrhagic c\sWiWis and inWersWiWial nephriWis (more commonl\ seen in immXnosXppressed paWienWs).b

There is cXrrenWl\ no anWiYiral Wherap\ for adenoYirXs. Vaccine for seroW\pes 4 &7 are offered Wo miliWar\ recrXiWs Wo preYenW respiraWor\ infecWions.

PapillomaYiUidae

HXPaQ PaSLOORPa VLUXV È

Naked capsid dsDNA YirXs ZiWh aW leasW 60 W\pes WhaW infecW hXmans, mosW haYe Wropism for epiWhelial cells Zhere Whe\ caXse papillomas (ZarW\ lesions)

 

Transmission is from direcW skin conWacW, fomiWes, and/or geniWal secreWions. Genes e[pressed earl\ in Yiral replicaWion E6 and E7 encode proWeins WhaW inhibiW acWiYiW\ of WXmor

sXppressiYe gene proWeins, making HPV and oncoYirXs. Cancers caXsed b\ HPV inclXde cerYical cancer, anal cancer, Yaginal cancer, and sqXamoXs cell cancer of orophar\n[. There is

signiÖcanW geneWic diYersiW\ ZiWh differing afÖniW\ for WXmor sXppressor gene prodXcWs. GenoW\pes 16 and 18 are considered highesW risk for Whe deYelopmenW of malignanW

WransformaWion. While genoW\pe 6 and 11 are Whe mosW common of 40 W\pes of benign geniWal ZarWs. OWher genoW\pes are linked ZiWh ZarWs on Whe hands, planWar ZarWs, and ×aW

ZarWs.b

 

Diagnosis of cerYical HPV relies on appearance of c\WopaWhic changes as deWecWed on Whe PapanicolaoX smear (pap smear). Viral anWigen deWecWion or PCR is also commonl\ Xsed Wo

deWecW Whe presence of high-risk HPV sXbW\pes, eYen before onseW of cerYical epiWhelial changes.b

There is no speciÖc anWiYiral Wherap\ for HPV. TreaWmenW of lesions is eiWher c\WoWo[ic or sXrgical.



VVDNA

Small naked ssDNA virus. It is transmitted by respiratory droplets and can be transmitted transplacentally. bVirus preferentially infects erythroblasts. In

immunocompetent, primary infection causes a self-limited viral syndrome (Fifth disease) that is described as causing Êslapped cheeksË and a ×eeting reticular rash.

In young adults, the infection can cause associated immune complex conditions with arthritis and rash. bIn persons with hemoglobinopathies or immunodeÖciency,

severe anemia, including aplastic anemia.b

Congenital infection causes hydrops fetalis È severe anemia, heart failure, and edema.

HepadnaYiUidae

HHSaWLWLV B VLUXV È

An enYeloped YirXs ZiWh incompleWe circXlar dsDNA

 

IW is WransmiWWed WhroXgh blood and bodil\ ×Xids (se[Xal conWacW, shared needles, blood deriYed prodXcWs, and moWher-Wo-child). IW can caXse chronic infecWion in Whe liYer Zhere Whe YasW

majoriW\ of disease is caXsed b\ immXne response Wo Whe paWhogen. There are Whree imporWanW anWigens Whe sXrface anWigen (Zhich is Xsed Wo measXre chronic disease), Whe core

anWigen (Zhich is noW measXrable in serXm, bXW anWi-core anWibodies denoWe HBV e[posXre), and Whe e anWigen (Xsed diagnosWicall\ as a measXre of infecWiYiW\).b

 

NaWXral hisWor\ of disease is dependenW on Whe age of infecWion. WorldZide, infecWions occXr mosW commonl\ in children <5\ears old; mosW are as\mpWomaWic dXring acXWe infecWion and

Xp Wo 90% Zill deYelop chronic infecWion. B\ conWrasW, in Whe US infecWion more ofWen occXrs in adXlWs Zhere acXWe infecWion can lead Wo hepaWiWis and jaXndice, and chroniciW\ occXrs in

<20%.b

Chronic infecWion leads Wo cirrhosis and hepaWocellXlar. The laWWer ma\ be relaWed Wo inWegraWion of HBV Yiral DNA inWo hepaWoc\We.b

 

AnWiYiral Wherap\ (nXcleoWide reYerse WranscripWase inhibiWors) are Xsed Wo WreaW chronic infecWion. Virologic sXppression can be achieYed bXW cXraWiYe WreaWmenW is rare.b

ImmXni]aWion for HBV is highl\ effecWiYe. H\perimmXne serXm globXlins can be Xsed as passiYe immXniW\ for infanWs and oWhers ZiWhoXW immXniW\ afWer e[posXre.

PaUYoYiUXV



GVRNA

The segmented RNS allows for genetic reassortment and is utilized in vaccine formation. It is transmitted by fecal-oral route where its double-layered capsid

resists digestion by stomach acid. Primary site of infection is duodenum and proximal jejunum where villi are destroyed, leading to decreased absorptive surface.

It is one of the most important causes of diarrheal illness in children and can cause severe disease and death due to dehydration in infants. Interestingly, newborns

(0-2months) are relatively resistant to disease caused by rotavirus infection. bDiagnosis is made by viral PCR of the stool during acute infection.b

Treatment is supportive. A live vaccine is given to infants with 85-98% efÖcacy in preventing disease.

Retroviruses also uniquely carry integrase enzymes that allow insertion of proviral DNA into the host cell genome. Host cell machinery is used for transcription

and translation. While there are numerous orders and families of retroviruses that have co-evolved with living organisms for millions of years, the most important

retrovirus in human disease is HIV infection and HTLV infection is also worth note. bThe steps in viral replication are important targets for treatment of HIV virus.

HXPaQ T-O\PSKRF\WLF VLUXV

Oncoretrovirus

While it appears the virus has a worldwide distribution, clinical disease is rare and more commonly found in Japan, Africa, and Caribbean. HLTV-1 causes a rare

adult T-cell leukemia and lymphoma which is associated with cutaneous disease (Sezary syndrome). Infection is also associated with neurologic disease known as

Tropical spastic paresis. b
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MHGLFLQH LHaUQLQJ

RNA VLUXVHV

RoWaYiUXV 

SegmenWed dVRNA YiUXV

ReWUoYiUXVeV 

RNA YiUXVeV WhaW XVe YiUal encoded UeYeUVe WUanVcUipWaVe, a pol\meUaVe WhaW conYeUWV RNA Wo pUoYiUal DNA



HXPaQ IPPXQRGHÖFLHQF\ VLUXV (HIV)

Enveloped virus with diploid ssRNA genome

The virus requires 2 receptors to enter a cell: the CD4 protein and a co-receptor (CCR5 or CXCR4 depending on the tropism of the virus). While CD4

lymphocytes are the most abundant viral target, and their depletion is the primary mode of disease, a plethora of other cells have available receptors, including

astrocytes, macrophages, cells in the reproductive tract and colon. HIV is transmitted through blood and body ×uids (sex, blood products, shared needles,

transplacentally, peri-natal, breast milk).

This infographic illustrates the HIV replication cycle, which begins when HIV fuses with the surface of the host cell. A capsid containing the virusËs

genome and proteins then enters the cell. The shell of the capsid disintegrates and the HIV protein called reverse transcriptase transcribes the viral

RNA into DNA. The viral DNA is transported across the nucleus, where the HIV protein integrase integrates the HIV DNA into the hostËs DNA. The

hostËs normal transcription machinery transcribes HIV DNA into multiple copies of new HIV RNA. Some of this RNA becomes the genome of a new

virus, while the cell uses other copies of the RNA to make new HIV proteins. The new viral RNA and HIV proteins move to the surface of the cell,

where a new, immature HIV forms. Finally, the virus is released from the cell, and the HIV protein called protease cleaves newly synthesized

polyproteins to create a mature infectious virus.

Credit NIAID



After initial infection, the virus establishes widespread infection throughout hematopoietic system. Acute retroviral infection may be asymptomatic, but may also

cause symptoms of acute viral syndrome with fevers, pharyngitis, lymphadenopathy, and a rash. It then remains clinically quiescent for several years. If

untreated, CD4 depletion occurs leading to defects in cell-mediated immunity as well as dysfunction of adaptive immunity. Opportunistic infections are myriad

and are the primary cause of death.b

Current diagnosis of HIV infection uses serologic testing for antibodies to HIV as well as the presence of p24 antigen. ConÖrmation is with PCR to detect viral

RNA in the blood. In established infections, the viral load is used to monitor therapy. The goal of therapy is a sustained undetectable viral load.b

Treatment of HIV infection requires multiple anti-retroviral (ARV) agents with different mechanisms of activity to avoid rapid adaptation of the virus through

mutations. There are six main classes of ARVs: nucleot/side reverse transcriptase inhibitors (NRTIs), Non-nucleotide reverse transcriptase inhibitors (NNRTIs),

Integrase strand transfer inhibitors (INSTIs), protease inhibitors (PIs), Co-receptor CCR5 inhibitor, and fusion inhibitors. Most common regimens involve a

backbone of 2 NRTIs, plus one agent from INSTI, PI, or NNRTI. CCR5 inhibitors and fusion inhibitors are used as salvage therapy.

 

Patients with HIV and AIDS can develop disease in nearly every organ system and the differential diagnosis for any chief complaint in persons with

immunodeÖciency is much more broad compared to those with intact immunity. In the case of HIV infection, in addition to common and unusual opportunistic

infection, clinical disease can arise from direct effect of the virus itself and importantly, side effects and complications of disease treatment must also be

considered. It is helpful to think about the types of infections and conditions that present primarily in certain systems.











VVRNA

ReVpiUaWoU\



IQ×XHQ]a È

EnYeloped segmenWed ssRNA YirXs

There are Whree W\pes, A, B, and C. SegmenWed genome alloZs for reassorWmenW beWZeen YirXses WhaW infecW differenW mammals Whis is called anWigenic shifW and accoXnWs for major

epidemics- In×Xen]a A is Whe onl\ W\pe capable of Whis as oWhers are resWricWed Wo hXmans onl\. MXWaWions in RNA segmenWs leads Wo anWigenic drifW and accoXnWs for Whe seasonal

YariaWions. TZo imporWanW anWigens are HemagglXWinin (HA) and NeXraminidase (NM) WhaW faciliWaWe Yiral aWWachmenW Wo respiraWor\ epiWheliXm and release of neZ parWicles

respecWiYel\.b

 

Transmission of in×Xen]a is b\ respiraWor\ dropleWs. Clinical disease is characWeri]ed b\ abrXpW onseW of feYers, chills, m\algias and coXgh. SeYere disease can in Whe Yer\ \oXng, elderl\,

immXnocompromised, co-morbid cardiac or pXlmonar\ disease, and pregnanW females. SeYere disease inclXdes Yiral pneXmonia, respiraWor\ disWress, and mXlWi-organ failXre È mosW of

Zhich is mediaWed b\ a d\sregXlaWed immXnopaWhologic response.b

 

Diagnosis in s\mpWomaWic persons is PCR from nasophar\ngeal sZab.b

Primar\ WreaWmenW is neXraminidase inhibiWors, WhoXgh Wheir efÖcac\ in WreaWing seYere disease is relaWiYel\ limiWed.b

SeYeral YaccinaWion opWions are aYailable and are adjXsWed seasonall\ Wo re×ecW circXlaWing sWrains Zhile aiming Wo mainWain immXnogeniciW\.

PaUaLQ×XHQ]a È

EnYeloped ssRNA YirXs in Whe same famil\ as in×Xen]a. Unlike in×Xen]a, Whe anWigeniciW\ of hemagglXWinin and neXraminidase is sWable.b

 

There are foXr sXb-W\pes. Transmission is Yia respiraWor\ dropleWs and is a common infecWion in children.b

Clinical infecWion caXses feYer and coXgh. In \oXng children, parain×Xen]a is Whe mosW common caXse of croXp, Zhich is characWeri]ed b\ a barking coXgh WhaW is freqXenWl\ Zorse aW

nighW. In infanWs, parain×Xen]a can caXse bronchioliWis and respiraWor\ disWress similar Wo RSV. In adXlWs, infecWion is generall\ limiWed Wo s\mpWoms of Whe common cold.b

TreaWmenW is sXpporWiYe.b

RHVSLUaWRU\ S\QF\WLaO VLUXV (RSV) È

EnYeloped ssRNA YirXs WhaW is WransmiWWed Yia respiraWor\ dropleWsb

 

Unlike oWher param\[oYiridae, RSV does noW haYe hemagglXWinin. InsWead a fXsion proWein faciliWaWes aWWachmenW and accoXnWs for Whe c\WopaWhologic feaWXres of fXsed cells WhaW form

mXlWinXcleaWed gianW cells. There are WZo seroW\pes. b

IW is Whe mosW imporWanW caXse of bronchioliWis and pneXmonia in Whe ÖrsW \ear of life. bSloXghing of respiraWor\ epiWhelial cells in Whe Win\ airZa\s of Whe infanW lXng leads Wo air-Wrapping,

Zhee]ing, and respiraWor\ disWress. In older children, RSV is a common caXse of oWiWis media. Diagnosis is made b\ PCR of respiraWor\ secreWions. bTherap\ is mosWl\ sXpporWiYe, and

aerosoli]ed ribaYirin is Xsed for seYerel\ ill.b

RKLQRYLUXV È

Naked ssRNA YirXs WhaW is WransmiWWed b\ aerosoli]ed dropleWs and hand-Wo-nose conWacW

InfecWion is limiWed Wo Whe respiraWor\ epiWheliXm. And since YirXs replicaWes besW aW cooler WemperaWXres, loZer respiraWor\ infecWions do noW occXr. There are oYer 100 seroW\pes.b

Clinical disease is Whe common cold: rhinorrhea, congesWion, phar\ngiWis.b

CRURQaYLUXV È

EnYeloped ssRNA YirXs ZiWh 2 seroW\pes. Transmission is Yia respiraWor\ dropleWs and immXniW\ is noW sXsWained, so reinfecWion can occXr.b

 



MosW common clinical disease is simple common cold. NoYel mXWanWs haYe been associaWed ZiWh oXWbreaks and seYere disease (e.g. SARS and MERS). These are freqXenWl\ ]oonoWic in

origin, Yiral mXWaWion alloZs Whe ÊjXmpË Wo hXmans and limiWed immXniW\ faciliWaWes oXWbreaks.

HXPaQ MHWaSQHXPRYLUXV È

EnYeloped ssRNA YirXs WhaW is WransmiWWed Yia respiraWor\ dropleWs

Similar Wo RSV, a fXsion proWein on Whe enYelope faciliWaWes aWWachmenW and creaWes fXsed mXlWinXcleaWed gianW cells.b

 

MosW common clinical disease is Whe common cold. In infanWs, bronchioliWis similar Wo RSV is possible, and Yiral pneXmonia in immXnocompromised paWienWs is a risk.b

 

Diagnosis is b\ PCR of respiraWor\ secreWions. TreaWmenW is sXpporWiYe.b

GI/LiYeU

RRWaYLUXV È

See dsRNA YirXses aboYe.

NRURYLUXV È

NonenYeloped ssRNA YirXs and parW of calciYirXs famil\

In conWrasW Wo Whe respiraWor\ YirXses of similar sWrXcWXre, noroYirXs is resisWanW Wo desWrXcWion b\ sWomach acid. Transmission is fecal-oral roXWe. There are man\ seroW\pes and

immXniW\ is brief.b

NoroYirXs is Whe mosW common Yiral caXse of acXWe diarrheal gasWroenWeriWis. The YirXs is highl\ infecWioXs and oXWbreaks are common, especiall\ among families or closed seWWings

(crXise ships, hospiWals, schools, eWc).b

TreaWmenW is sXpporWiYe. There is no Yaccine aYailable.

HHSaWLWLV A È

Naked ssRNA YirXs ZiWh single seroW\pe

Transmission is fecal-oral. The YirXs replicaWes in GI WracW When spreads Wo liYer dXring brief Yiremic phase. ReplicaWion ZiWhin hepaWoc\Wes inciWes immXne response Zhich leads Wo

feYers, immXne mediaWed cellXlar injXr\, and jaXndice. InfecWion is generall\ self-limiWed and Yiral clearance occXrs ZiWh sXbseqXenW immXniW\ (no chroniciW\). bDiagnosis is made based

on serolog\.b

TreaWmenW is sXpporWiYe. VaccinaWion is recommended for Whose aW risk. HepaWiWis A immXne globXlin is aYailable and ma\ miWigaWe disease Zhen giYen afWer e[posXre in a non-immXne

person.



HHSaWLWLV C VLUXV (HCV) È

EnYeloped YirXs ZiWh single piece of ssRNA WhaW is parW of ×aYiYirXs famil\

 

There are mXlWiple seroW\pes. IW is WransmiWWed primaril\ WhroXgh blood; se[Xal and perinaWal infecWion is also possible, WhoXgh less common roXWe. IW is Whe mosW preYalenW blood-borne

paWhogen in Whe US.b

 

The naWXral hisWor\ is dependenW on age of infecWion and is Whe opposiWe of WhaW seen for hepaWiWis B. AcXWe infecWion in children is more ofWen s\mpWomaWic and progression Wo chronic

infecWion is Whe e[cepWion. In conWrasW, adXlW infecWions (mosW common in US) are XsXall\ as\mpWomaWic and progression Wo chronic infecWion occXrs in 80-90%. Chronic hepaWiWis C

leads Wo progressiYe hepaWocellXlar injXr\ and cirrhosis. The chronic in×ammaWor\ sWaWe in cirrhosis is linked Wo increased risks of hepaWocellXlar carcinoma (in conWrasW Wo hepaWiWis B

Zhich is has direcW oncogenic WransformaWion poWenWial).b

 

Diagnosis begins ZiWh screening IgG anWibod\ and conÖrmaWor\ RNA PCR for Whose ZiWh posiWiYe resXlWs.

 

There is no Yaccine for HCV. TreaWmenW of hepaWiWis C has greaWl\ simpliÖed in Whe lasW 10 \ears. InWerferon is rarel\, if eYer, Xsed an\more, WhoXgh ma\ haYe a role for paWienWs ZiWh

conÖrmed acXWe HCV. b DirecW acWing anWiYirals WhaW inhibiW Yiral en]\mes, NS5A, NS5B (pol\merase), and Yiral proWease. CombinaWion Wherap\ is highl\ sXccessfXl aW achieYing cXre.

HHSaWLWLV D VLUXV (HDV) È

DefecWiYe YirXs ZiWh one piece of ssRNA

IW is WransmiWWed WhroXgh blood and bod\ ×Xids. HDV reqXires HepaWiWis B proWein coaW. IW can onl\ replicaWed in cells WhaW are infecWed ZiWh HepaWiWis B and chronic carrier sWaWe can

occXr.b

HDV is an imporWanW risk in persons ZiWh chronic HBV infecWion Zhere iW can caXse ×are or decompensaWion of liYer disease dXring acXWe infecWion ZiWh HDV. There is no speciÖc

WreaWmenW for HDV, bXW immXni]aWion and preYenWion of HBV infecWion redXces HDV infecWion as Zell.

HHSaWLWLV E VLUXV (HEV) È

RNA YirXs WhaW is similar Wo HAV in man\ Za\s: Wransmission is fecal-oral, and infecWion is limiWed/no chronic carrier sWaWe e[isWs. HEV is more common in loZ-middle income coXnWries

Zhere oXWbreaks can occXr. AcXWe infecWion is XsXall\ mild and s\mpWoms are dXe Wo immXne response dXring Yiral clearance.b

YHOORZ FHYHU È

Also an arboYirXs, is enYeloped ZiWh ssRNA WhaW is parW of ×aYiYirXs famil\

IW is geographicall\ disWribXWed in Wropical areas WhroXgh Caribbean, cenWral America, and cenWral ]one of Africa. IW is spread b\ Aedes aeg\pWi mosqXiWo and is a WhreaW Wo SW US Zhere

WhaW mosqXiWo is endemic. Clinical infecWion is ofWen as\mpWomaWic bXW can caXse abrXpW onseW feYers, chills, m\algias and hepaWocellXlar injXr\ leading Wo jaXndice. MXlWiorgan failXre

and bleeding diasWhesis can occXr in seYere disease and associaWed ZiWh Xp Wo 50% morWaliW\. There is generall\ no long-Werm seqXelae for Whose WhaW recoYer. TreaWmenW is sXpporWiYe.

A liYe YirXs Yaccine is aYailable and recommended for WraYelers Wo endemic areas.

RaVheV/S\VWemic



MHDVOHV (RXEHROD) È

Enveloped ssRNA virus with single serot\pe

It is spread via respirator\ droplets where it initiall\ infects respirator\ epithelium then spreads to local l\mph nodes and then disseminates in the blood. Measles is one of the most

contagious viruses among humans and was a common childhood infection prior to vaccination campaigns,b

 

Initial s\mptoms of measles are cough, cor\]a, and conjunctivitis with fever. Koplik spots can be seen on buccal mucosa in Örst da\ or two of illness. As the fever resolved, a diffuse

maculopapular rash erupts that spreads from head and neck downward. bSevere complications can develop during initial infection and include pneumonia, encephalitis, meningitis,

sinusitis, and bleeding disorders. Infants, immunosuppressed and malnourished persons are at greatest risk of severe infection. bInfection with measles speciÖcall\ downregulates IL-

12 and cell-mediated immunit\, and secondar\ opportunistic infections with bacteria, fungi, or m\cobacteria contributes to the high morbidit\/mortalit\ of measles worldwide. Late

immunologic sequelae such as blindness or subacute sclerosing panencephalitis are rare but untreatable, irreversible, and devastating.b

 

Diagnosis of measles requires high inde[ of suspicion, PCR of phar\ngeal swab is preferred during acute s\mptoms. There is no speciÖc treatment for measles. Vaccination with live

attenuated vaccine is highl\ effective at preventing infection.b

RXEHOOD È

Enveloped ssRNA virus with single serot\pe and member of the Togavirus famil\

It is transmitted via respirator\ droplets and transplacentall\ from mother to fetus. Similar to measles, after respirator\ transmission, the virus replicates in nasophar\n[, spreads to

local l\mph nodes, then disseminates through bloodstream. S\mptoms are generall\ mild with fever, rash, and arthralgia (over arthritis can be seen). Severe sequelae are uncommon.

The serious risk with Rubella is congenital s\ndromes. When transmitted to a fetus earl\ in pregnanc\, it can cause severe malformations: cardiac, ocular defects, deafness,

microcephal\, hepatosplenomegal\, and thromboc\topenia. There is no speciÖc treatment. Live attenuated vaccine is highl\ effective.

CR[VDFNLH È

Member of the Enteroviruses and is naked ssRNA virus

 

There are multiple serot\pes. It is transmitted via fecal-oral route where it replicates within GI tract, crossing into bloodstream where it disseminates. Acute febrile s\ndrome can

occur. Co[sackie viruses can cause several different clinical s\ndromes and most closel\ associated with: Herpangina, Hand Foot and Mouth disease, m\ocarditis, pericarditis, and

aseptic meningitis.b

 

Treatment is supportive. There is no vaccine.b

DHQJXH 9LUXV È

Flavivirus with 4 serot\pes (DEN 1-4) with widespread geographic distribution in tropical climates across the world. It is transmitted through Aedes aeg\pti mosquito. S\mptoms of

Dengue fever are characteri]ed b\ high fever, severe headache, retroorbital pain, m\algias, and bone pain. Progressive disease can occur leading to capillar\ leak s\ndrome and shock

with bleeding diathesis, Dengue hemorrhagic fever. bChildren are at higher risk of severe disease. Immunit\ is life-long, but serot\pe speciÖc. Subsequent infection with different

serot\pe is risk for severe disease, due to antibod\-dependent enhancement.

 

Treatment is supportive. Dengue vaccine is activel\ sought among researchers.b

EEROD DQG MDUEXUJ 9LUXVHV È

Enveloped ssRNA Ölamentous and pleomorphic Öloviruses. Both cause highl\ fatal hemorrhagic fevers with rapid viral replication in vascular endothelial cells and profound suppression

of normal immune responses. The\ are ]oonotic with animal reservoir in mammals such as monke\s and bats. Geographicall\, the\ have been found mostl\ in the African continent.



Major outbreaks of Ebola have occurred in Africa with mortalit\ rates of nearl\ 50%. Transmission mechanisms from animals are incompletel\ understood. Transmission between

humans is through blood and bodil\ ×uids.b

Treatment is supportive. The 2015 outbreak in West Africa stimulated aggressive and fast-tracked research for Ebola vaccine and treatments.

CNS

RDELHV 9LUXV È

Bullet-shaped enveloped ssRNA virus

 

Zoonotic transmission to humans occurs from the bite of an infected animal (urban c\cle = unimmuni]ed dogs/cats; s\lvatic c\cle = bats, skunks, raccoons). The viral receptor is

Acet\lcholine receptor. After transmission, the virus replicates locall\ in muscle tissue, then enters the peripheral nerves then transported retrograde up a[on to the CNS where viral

replication rapidl\ occurs in the gre\-matter where it causes encephalitis. Anterograde transportation takes virus to salivar\ glands, adrenals, kidne\s, and other organs.b

 

Clinicall\, rabies has a prolonged incubation period (up to 90 da\s), followed b\ a prodromal stage with nonspeciÖc ×u-like s\mptoms. The acute neurologic stage presents with acute

encephalitis, often with agitated state including hallucinations, h\peractivit\, aggression, and h\drophobia that results from difÖcult\ swallowing and diaphragmatic spasm after

drinking water È leading to the classic description of Ífoaming at the mouth.Î S\mptoms progress to coma and death in over 90%. There is no speciÖc antiviral treatment. Rabies

vaccination and immunoglobulin is given after a suspicious bite in effort to prevent viral infection of the CNS. There have been no deaths in the US when post-e[posure proph\la[is

was given promptl\ after e[posure.b

EQWHURYLUXVHV È

Picornaviruses, naked capsid with ssRNA

The group includes co[sackie viruses and polioviruses. Unlike rhinoviruses that are also picornaviruses, enteroviruses are resistant to the acidic pH of the stomach and transmission in

humans is fecal-oral. Disease outbreaks are more common where h\giene ma\ be sub-optimal or more frequent chances for e[posure: among \oung children, da\cares or long-term

care facilities, crowded households, or other group-living. There is seasonal variation with dominant epidemic strains that come and go and are responsible for particular outbreaks.

bAfter replication in respirator\ or GI mucosa, viruses are capable of widespread dissemination. Clinical disease depends on viral tropism, but ma\ include disease in the CNS, heart,

s\novial tissues, skin, mucous membranes.b

 

Enteroviruses are the most common cause of viral (aseptic) meningitis that tends to occur in summer or fall. S\mptoms include abrupt onset of headache, fever, photophobia, and

meningismus. Clinical disease is generall\ mild compared to other forms of meningitis, and longterm sequelae is ver\ uncommon.

CNS AEURYLUXVHV È

Transmitted to humans through arthropods and have tropism for the CNS and come from a variet\ of viral families. All CNS arboviruses maintain a s\lvatic life c\cle that includes non-

human vertebrates which ma\ serve as reservoirs or blind end hosts. Humans are incidental hosts. Notable CNS Arboviruses include: St. Louis encephalitis, Eastern and Western

equine encephalitis, California encephalitis, Japanese encephalitis, and LaCrosse Virus. The\ are all spread via mosquitos (differing species) and geographicall\ distributed according

to their names. All cause a febrile s\ndrome with variable degrees of encephalitis.

bWeVW Nile ViUXV is notable for broad distribution across the northern hemisphere. It is spread b\ mosquito virus with birds as the principle host. It can be
transmitted b\ bodil\ ×uids during viremic phase. There are three clinical outcomes of infection È as\mptomatic, west nile fever (self-limited febrile
illness), or neuroinvasive disease. Neuroinvasive disease can manifest as meningitis, encephalitis, or combination of both. Certain neurologic manifestations



of interest are described: As\mmetric ×accid paral\sis, Tremor, M\oclonus, and Parkinsonism s\mptoms distinguish neuroinvasive WNV from other CNS
arboviruses.b
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