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Ultrasonographic evaluation of neonatal 
intracranial hemorrhage 

LESLIE HOOD, D.O. 

Dublin, Ohio 

Approximately half of all premature 
neonates who are younger than 34 
weeks' gestation or who weigh less 
than 1,500 grams at birth develop 
intracranial hemorrhage (ICH). 
Numerous causative factors for ICH 
have been found, with most related to 
the neonates' immature, developing 
brains, the stresses associated with 
the birth process, and the life­
sustaining treatment required 
thereafter. The most common site of 
hemorrhage is the subependymal 
germinal matrix; there is frequent 
extension of bleeding into the 
ventricular system and, occasionally, 
directly into the brain parenchyma 
itself. Real-time ultrasonography has 
proved to be very sensitive in 
diagnosing clinical significant 
pathology. The optimal times for 
performing ultrasonography appear 
to be 4 and 14 days, with repeat 
scanning recommended at 3 months if 
no abnormality is seen on the initial 
ultrasonograms. More frequent 
scanning is recommended when an 
abnormality is diagnosed early. 
Because the ICH is not clinically 
apparent in approximately 50 percent 
of all cases, a high degree of physician 
suspicion is necessary for all 
premature neonates. 

Since the advent of modern neonatal intensive care 
units, there has been a marked increase in survival 
of premature infants. However, while the incidence 
of mortality in premature neonates from respira­
tory diseases has declined, there has been a corre­
sponding increase in the incidence of intracranial 
hemorrhage (ICH). With the development of real-
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time mobile ultrasound units, radiologists are now 
able to easily diagnose neonatal intracranial ab­
normalities and follow their progression. Recent 
studies1·3 have reported a 40 to 60 percent incidence 
of ICH in infants younger than 34 weeks' gestation 
or those with a birth weight less than 1,500 grams. 
At least half of these bleeds are intraventricular. 

This paper discusses the neuropathology, possi­
ble causative factors, timing, diagnosis, and classi­
fication of neonatal ICH. In addition, a comparison 
of diagnostic yield from ultrasonography versus 
computed tomography (CT) is presented. 

Neuropathology 
Both periventricular ICH and intraventricular 
ICH usually originate from capillaries in the sub­
ependymal germinal matrix. This highly vascular 
structure is largest at 24-32 weeks' gestation; it 
involutes progressively and is absent in full-term 
infants. It lies above the caudate nucleus and just 
beneath the ependymal lining of the lateral ventri­
cles. The matrix at the level of the head of the 
caudate nucleus and foramen of Monro is the pri­
mary site of hemorrhage in most infants. This area 
of rapidly developing neural tissue consists of 
sheets of primitive cells, connective tissue , and 
many thin-walled veins. 

In many instances, the ICH may remain lo­
calized to the germinal matrix areas and will ap­
pear on the ultrasonographic scan as a 
subependymal hemorrhage . The bleeding , 
however, may rupture through the ependyma into 
the ventricular cavity and enter the lateral ventri­
cles. If bleeding persists, the entire ventricular sys­
tem may fill with blood, flowing through the for­
amen of Monro to the third ventricle and the 
aqueduct ofSylvius to the fourth ventricle. Hemor­
rhaging into the subarachnoid space may occur if 
the blood continues to flow through the foramina of 
Magendie and Luschka. 

Infrequently, hemorrhage may arise in the 
choroid plexus.4 Cerebral hemorrhage occasionally 
may occur from direct extension of a matrix bleed 
into the surrounding brain parenchyma. Hydro­
cephalus, which results from obstruction of cere­
bral spinal fluid pathways by clot, ependymitis, or 
basilar arachnoiditis, is a frequent finding . 
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Pathogenesis 
Many causative factors have been attributed to 
ICH. Some of these are concerned with the distribu­
tion and regulation of cerebral blood flow, intra­
vascular pressures, and vascular integrity. Prior to 
32-34 weeks' gestation, there is a disproportionate 
abundance of total cerebral blood flow to the sub­
ependymal region. In addition, there is evidence 
that the autoregulatory blood pressure mechanism 
in these neonates is not fully developed. 2 Therefore, 
stress factors that elevate or fluctuate arterial pres­
sure, combined with the failure of autoregulatory 
mechanisms and the preferential flow to the ger­
minal matrix, may explain the high incidence of 
subependymal hemorrhage. 

Neonatal ICH has been associated with pneu­
mothorax, hypoxia, acidosis, mechanical ventila­
tion, and patent ductus arteriosus .3 Additional 
theories of pathogenesis involve infarction second­
ary to thrombosis of the deep cerebral vessels, in­
creased venous pressure, pulmonary diseases , 
administration of excessive sodium bicarbonate , 
and maternal aspirin ingestion.5,6 

There appears to be a significant increase in the 
incidence ofiCH in vaginally delivered infants and 
in those whose mothers had longer labors. 3 
Correlations have been found between intrapartum 
hemorrhage, such as placenta previa or abruptio 
placentae, and subsequent ICH.3 Significantly, 
more infants with intraventricular hemorrhage 
had Apgar scores < 5 at 5 minutes. 

Very significant correlations between ICH and 

extreme blood pressure fluctuation or the admin­
istration of rapid colloid infusions to treat hypoten­
sion was found. 3 However, slow transfusion of 
packed red blood cells did not seem to increase the 
incidence of ICH.3 

Diagnosis and evaluation 
Cranial ultrasonography may be of benefit in eval­
uating increased head size, seizures, abnormal 
neurologic examination, apnea, birth trauma, 
meningitis, and congenital abnormalities. It is rou­
tinely used for screening premature infants who 
have a marked increased risk for ICH. It has been 
shown in prospective studies of premature infants 
that only about half of the examples of ICH were 
predicted on the basis of clinical criteria.7 The most 
reliable sign has proved to be an unexplained fall in 
the hematocrit reading or a failure of the hema­
tocrit value to rise after transfusion. 2 

Ultrasonographic technique 
Utilizing the anterior fontanelle as a window, cra­
nial ultrasonography can be performed routinely in 
the neonatal intensive care unit. Using either a 5-
MHz or 7 .5-MHz transducer, scanning is begun in a 
coronal plane anteriorly, with progressive angula­
tion of the transducer posteriorly. Scanning then is 
performed in the sagittal plane, beginning in the 
midline and progressing to the right and left. Axial 
scans with the transducer placed at an angle of 
15-20 degrees above the canthomeatalline can also 
be performed if needed. 

Figs . lA a nd lB. Normal (grade 0) intracranial ultra.sonogram.s. In Figure lA, a coronal scan angled posteriorly shows small, slit-like 
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ventricles ly ing superiorly to the echogenic choroid plexus. ln. Figure lB, the body of the lateral ventricle and the occipital horn. can be seen ~ 
on the sagittal views . The echogen.ic choroid plexus is again noted posteriorly, with the area of the thalamus lying anteriorly to the choroid 
plexus. 
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ICH grading 
The most common, currently used grading system 
for ICH was developed by Burstein and associates.5 

According to their criteria, a grade 0 is normal , 
with no evidence of ICH. Grade I is defined as 
hemorrhage that is confined to the subependymal 
germinal matrix, and a grade II hemorrhage is 
present when the subependymal bleed extends into 
the ventricle but does not cause ventricular dilata­
tion. Subependymal hemorrhage (SEH) with ven­
tricular extension and dilatation is classified as 
grade III ICH. A grade IV bleed is diagnosed when 
the original SEH site ruptures and causes intra­
ventricular hemorrhage (IVH) as well as intra­
parenchymal hemorrhage (IPH). Adjustment to the 
classification for hemorrhages that originate at 
sites other than the germinal matrix and for IPH 
without IVH can be made. 

Figures 1A and 1B are examples of normal (grade 
0 ) ultrasonograms. Figs. 2A-2G depict SEH with 
IVH and ventricular dilatation (grade III ICH), and 
Figs. 2H and 2I demonstrate typical grade IV ultra­
sonographic findings. Extensive choroid plexus 
ICH with primary IPH extension is por trayed in 
Figures 3A and 3B. 

Optimal timing of ultrasonography 
Inasmuch as ICH occurs twice as often as predicted 
by clinical examination, optimal timing of ultra­
sonography is needed to give the best diagnostic 
yield at the lowest cost . Although the majority of 
intracranial hemorrhages will occur within the 
first 2 days after birth , scanning performed at days 
4-7 will give maximum diagnostic efficiency for 
early ICH.1 Ventricular dilatation lags behind IVH, 
and, although it is frequently seen at day 4, the 
maximum efficiency for diagnosis and analysis of 
the extent of dilatation appears to be day 14. The 
extension of previously seen hemorrhage or docu­
mentat ion of new hemorrhage can also be made at 
this time. If both the 4- and 14-day scans are nor­
mal, repeat scanning at 3 months is recommended 
to document the absence of delayed ventricular di­
latation.1·3 

If an ultrasonographic abnormality is identified, 
more frequent examinations (at least weekly) are 
recommended to evaluate the extent of bleeding 
and ventricular enlargement. Assessment can also 
be made as to when intervention for hydrocephalus 
may be needed. 

Ultrasonography versus computed tomography 
Numerous studies5·6,8-ll comparing the effec ­
tiveness of ultrasonography and CT in evaluation of 
the neonatal brain have been performed. Certain 
limitations and benefits are associated with both 
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Figs. 2A-2G. Ultrasonograms depict progressive (Grade III) neo­
natal ventricular hemorrhage. In Figures 2A and 2B , coronal 
and sagittal views show prominent area of echogenicity reflecting 
subependy mal hemorrhage in the base of the right lateral ventri­
cle. There is associated m ild ventricular dilatation . Two days 
later, repeat scanning shows progressive bilateral ventricular 
dilatation. The coronal view (Fig. 2C) shows additional area of 
hemorrhage in the left subependymal region with a central cystic 
sonolucency 
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Fig. 2D. Layering of clot in the dilated ventricle is seen in the sagittal view. In Figures 2E-2G,progressive hydrocephalus is demonstrated . 
Coronal view (Fig . 2E) shows a significant increase in ventricular dilatation . Clot or an area of repeat hemorrhage is seen at the base of the 
right lateral ventricle (Figs. 2E and 2F). Mass effect , with shifting of the midline to the right, is present. The left ventricle shows marked 
dilatation of lateral and temporal horns (Fig. 20 ). 

l' 'Igs. ~H and :.!1. Grade I V ICH ultrasonograms f'rom the same patient depicted in Figs. 2A-2G. Massive hydrocephalus is now present, 
and the area of increased echogenicity in the left thalamic region is consistent with intraparenchymal hemorrhage in this area. 
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Figs. 3A and 3B. Large echogenic area of hemorrhage, which orig inates from the region of the choroid plexus, is seen on the left . Primary 
in{raparenchymal extension, which obliterates the lateral ventricle on the left , also is present. 

procedures. 
Ultrasonography is limited in that it does not 

visualize the entire brain. It also has little benefit 
in the evaluation of bony abnormalities. Artifacts 
in the ultrasonographic image, especially directly 
below the transducer, causes peripheral lesions to 
be missed. Ultrasonography also frequently does 
not include the superficial subdural space or supe­
rior lateral edges of the brain. Real-time ultra­
sonography is beneficial in that it allows the exam­
iner a continuous image in multiple planes for 
evaluating pathologic intracranial changes. 

Ultrasound equipment is portable, which allows 
the examination to be performed in the safe en­
vironment of the neonatal intensive care unit. This 
alleviates the necessity of transporting the infant 
to the radiology department or the use of warming 
devices, which usually are necessary for CT be­
cause of the low temperature required for scanner 
operation. Sedation is not needed for ultrasonogra­
phy. In addition, CT uses ionizing radiation, which 
has potential adverse long-term effects, especially 
if serial examinations are necessary. Ultrasonogra­
phy is also comparably less expensive. 

Diagnostically, CT and ultrasonography have 
been shown to be highly accurate and essentially 
equivalent in their capabilities to diagnose hydro­
cephalus and intracranial hemorrhage. CT is 
clearly superior in detecting subarachnoid hemor­
rhages, bony abnormalities, diffuse parenchymal 
abnormalities, very small intraventricular hemor­
rhages , and small subdural collections.8 ,10,n 
The clinician, however, must decide whether the 
added information computed tomography may offer 
is worth the difficulty in obtaining it. In most in­
stances, the added information gained by computed 
tomography will not cause a change in the patient's 
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management. 
Inasmuch as ultrasonography and CT are both 

sensitive for clinically significant intracranial pa­
thology, it is presently recommended that routine 
screening should be performed with ultrasonogra­
phy. Computed tomography should be used when 
there is unexplained progressive neurologic deteri­
oration or when a ventricular shunting procedure 
is contemplated and the site of obstruction (commu­
nicating versus noncommunicating hydro­
cephalus) cannot be determined. 

Prognosis 
In general, there appears to be direct correlation 
between extent and site of hemorrhage and subse­
quent morbidity and mortality.12 Infants with sub­
ependymal hemorrhage or small intraventricular 
bleeds have good prognosis. Mild hydrocephalus 
usually requires no treatment, while marked ven­
tricular enlargement has a much poorer prognosis 
and shunting procedures are often required. Most 
infants with intracerebral extension of the hemor­
rhage will die. 

Summary 
Cranial ultrasonography appears to be the diag­
nostic modality of choice in evaluation of neonatal 
intracranial hemorrhage. Excellent anatomic de­
tail is obtained at the patient's bed side, allowing 
the infant to remain in the neonatal intensive care 
unit. Inasmuch as one half ofiCH are not clinically 
diagnosed, ultrasonography should be routinely 
performed on all high-risk infants. 
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CAPOZIDE• 
C&ptoprit-Hydrochlorothiaztde Tablets 

INDICATIONS AND USAGE:- CAPOZIDE (Captopni-HydrochlorolhlaZide Tablets) IS 1nd1cated lor the 
treatment of hypertension. This fixed combination drug is not indicated for initial therapy of hyper­
tension. If the fixed combination represenl!f the dose titrated to the individual patient's needs, it 
may be more conventent than the separate com ponents. In us1ng CAPOZIDE, consideratiOn should 
be given to the risk of neutropemalagranulocytos1s (see yYARNINGS). CAPOZIDE may be used for 
patients with normal renal function, in whom the risk is relatively low. In patients with impa1red renal 
function, par ticularly those w1th collagen vascular disease, CAPOZIDE should be reserved for 
hypertensives who have either developed unacceptable side effects on other drugs, or have fa1led to 
respond satisfactorily to other drug combinations. 
CONTRAINDICATlON: Hydrochlorothiazide- Hydrochlorothiazide is contraindicated 1n pat1ents w1th 
anuria and those who have previously demonstrated hypersensiiiVIIY to hydrochiOfothJazJde or other 
sullonamide·derived drugs. 

WARNINGS: C8ptoprii- Neutropenia/Agranulocytosis-Neutropenia {<1000/mml) w1th myelo1d hy· 
poplasia has reSulted from use of captopril. About half of the neutropeniC pat1ents developed system1c 
or oral cavity infections or other features of the syndrome of agranulocytosiS. The nsk of neutropema is 
dependent on the clinical status of the patient: 

In clinical trials in patients with hypertension who have normal rena l funct1on (serum creat1nine < 1.6 
mg/dL and no collagen vascular disease), neutropema has been seen 1n one pat1ent out of over 8,600 
exposed. In patients with some degree of renal fa1lure (serum crea11n1ne at least 1.6 mg/dL) but no 
collagen vascular disease, the nsk in clinical !rials was about1 per 500. Doses were relatively h1gh 1n 
these patients, particularly in view of their diminished renal func!IOn.ln patients With collagen vascular 
diseases (e.g., systemic lupus erythematosus, scleroderma) and 1mpaired renalluncuon. neutropenia 
occurred in 3.7% of patients in clin1cal trials. While none of the over 750 pahents 1n formal chmcal tnals 
of heart failure developed neutropenia, it has occurred dunng subsequent chn1cal expenence. Of 
reported cases, about half had serum creatinine ;?: 1.6 mg/dL and more than 75% received 
procainarnide. In heart fa ilure, it appears that the same nsk factors for neutropenia are present. 
Neutropenia has appeared within 3 months after starling therapy, assoctated w1th myeloid hypopla· 
sia and frequently accompanied by erythroid hypoplasia and decreased numbers of megakaryo­
cytes (e.g., hypoplastic bone marrow and pancytopenia); anemia and thrombocytopenia were 
sometimes seen. Neutrophils generally returned to normal 1n about 2 weeks after captopnl was 
discontinued, and serious infections were limited to cltn1cally complex patients. About 13% of the 
cases of neutropenia have ended fatally, but almost all fatalit1es were 1n patients w1th serious illness, 
having collagen vascular disease, renal failure, heart failure or immunosuppressant therapy, or a 
combination of these complicating factors. 
Evaluation of the hypertensive or heart failure patient should always include assessment of 

renal function. II captopril is used in patients with impaired renal function, wh1te blood cell and differen­
tial counts should be evaluated prior to starting treatment and al approxtmately 2·week Intervals for 
about 3 months, then periodically. In patients with collagen vascular d1sease or who are exposed to 
other drugs known to affect the white cells or immune response, particularly when there IS impa1red 
renal function, captoprit should be used only alter an assessment of benefit and fiSk, and then with 
caution. All patients treated with captopril should be told to report any signs of Infection (e.g., sore throat, 
fever); if infection is suspected, perform counts without delay. S1nce dJSCOOIJnuallon of captopnl and 
other drugs has generally led to prompl return of the white count to normal, upon confirmation of 
neutropenia (neutrophil count < 1000/mm3) withdraw captopnl and closely follow the pat1ent's course. 
Proteinuria- Total urinary proteins > 1 g/day were seen in about 0.7% of patients on captopnl. About 
90% of affected patients had evidence of prior renal d1sease or rece1ved h1gh doses (> 150 mg/day), or 
bolh.The nephrotic syndrome occurred in about one-fifth of protemunc pauents.ln most cases, protem· 
uria subsided or cleared within 6 months whether or not captopril was continued. The BUN and crea!l· 
nine were seldom altered in proteinuric pallents. S1nce most cases of prote1nuna occurred by the 8th 
month of therapy, patients with pnor renal dtsease or those recetving captopnl at doses > 150mg/day should 
have urinary protein estimates (dip-slick on 1st morning urine) before therapy, and periodically therealter. 
Hypotension- Excessive hypotension was rarely seen in hypertensive pallents but IS a poss1b1hty 10 
severely sa lt/volume·depleted persons such as those treated v1gorousty w1th d1urellcs (see PRECAU· 
TIONS [Drug Interactions]). 
Hydrochlorothiazide-Use with caution in severe renal d1sease. May precipitate azotem1a m pat1ents 
with renal d isease. Cumulative effects may develop 1n patients w1th 1mpa1red renal funct1on. Use w1th 
caution in patients with impaired hepatic func!lon or progress1ve hver d1sease. SinCe m1nor alter allons of 
fluid and electrolyte balance may precipitate hepatic coma. Sensitivity react1ons may occur m pat1ents 
with or without a history of allergy or bronchial asthma. The poss1bllity of exacerbation or ac!Jvat10n of 
systemic lupus erythematosus has been reported. 
PRECAunONS: General : C8ptopril -/mpatred Renal Functton-Some pat1ents w1th renal d1sease. 
particularly those with severe renal artery s t~ nosis, have developed 1ncreases in BUN and serum 
creatin ine. II may be necessary to reduce captopnl dosage and/or diSCOntinue d1uret1c. For some of 
these patients, normalization of blood pressure and maintenance of adequate renal perfuston may not be 
possible (see DOSAGE AND ADMINISTRATION, ADVERSE REACTIONS [Altered Laboratory F1nd1ngs]). 
Surgery/Anesthesia-If hypotension occurs during major surgery or anesthesia, and IS cons1dered due 
to the effects of captopril, it is correctable by volume expans1on. 
Hydrochlorothiazide-Observe all patients for stgns of fluid or electrolyte Imbalance, parllcularly when 
the patient is vomiting excessively or receiv1ng parenteral flUids. Warn1ng s1gns 1nclude dryness of 
mouth, th irst, weakness, lethargy, drowsiness, restlessness, muscle pains or cramps, muscular lat1gue. 
hypotension, oliguria, tachycardia, and nausea and vom1ting. Hypokalemia may develop when severe 
cirrhosis is present or without adequate oral electrolyte 1ntake. Hypokalemta can sensitiZe or exaggerate 
response of the heart to the toxtc effects of d•gitalis. Because captoptJI reduces the production of 
aldosterone, concomitant therapy with captopril reduces the d1urei1C·induced hypokalemia. Fewer pa· 
tients may require potassium supplements and/or foods w1th a h1gh potass1um content (see Drug 
Interactions, Agents Increasing Serum Potass1um}. 

Any chloride deficit is generally mild and may not reqUJre specifiC treatment, except1ons Include liver 
disease or renal disease. Dilullonal hyponatremia may occur 10 edematous pauents 10 hot weather; use 
water restriction, rather than sa lt administratiOn except when the hyponatremia IS hfe-threaten1ng. In 
actual salt depletion, replacement is the therapy of cho1ce. Hyperuncem1a may occur or frank gout may 
be precipitated in certain pat1ents. Latent d1abetes mellitus may become man1fest AntihypertensiVe 
effects may be enhanced in the postsympathectomy patient. Progressive renallmpalfment,JOdJcated by 
rising nonprotein nttrogen or blood urea nitrogen, requ~res a careful reappraisal of the necessity of 
therapy. Serum PSI levels may decrease. Calcium excretion is decreased. Pathologic changes 1n the para­
thyroid gland with hypercalcemia and hypophosphatemia have been observed dunng prolonged therapy. 
Laboratory Tests-Serum and urine electrolyte levels should be regularly mon1tored (see WARNINGS, 
[Caplopril and Hydrochlorothiazrde), also PRECAUTIONS (General, Hydrochlorolhlazrde)). 
Drug lnteractions- captoprii-Hypotensron-Patrents on Drurettc Therapy: Precip1tous reduct1on of 
blood pressure may occasionally occur with1n the 1st hour after admJnistratJon of the 1n1tial captopril 
dose in patients on diuretics, especially those recently placed on d1uret1CS, and those on severe d1etary 
sa lt restriction or dialysis. This possibility can be m1n1mtzed by e1ther discontinuing the d1ure11c or 1n· 
creasing the salt intake about 1 week poor to initiation of captopnltherapy or by 1ntttatmg therapy w,th 
small doses (6.25 or 12.5 mg). Alternatively, provide med1cat superviSIOn lor at least1 hour after the Initial 
dose. Agents Having Vasodtlator Activity: In heart fa1lure patients, vasodilators should be adm1mstered 
with caution. Agents Causing Renrn Release: Captopnl's effect w1ll be augmented by anhhypertenstve 
agents that cause renin release. Agents Affecting Sympathetrc Activity: The sympathe1rc nervous sys­
tem may be especially important in supporting blood pressure 1n patients receiVIng Cf >toprll atone or 
with d iuretics. Beta-adrenergic blocking drugs add some further ant1hypertens1ve effect captoprll, but 
the overall response is less than addit1ve. Therefore, use agents affechng sympathet1~ act1v1ty (e.g., 
ganglionic blocking agents or adrenerg1c neuron blocking agents) wtth caut1on. Agents lncreasmg 
Serum Potassium: Give potassium spanng diuretics or potass1um supplements only for documented 

hypokalemia, and then w1th caut1on. s1nce they may lead to a Significant 1ncrease of serum potass1um. 
Use potassJum·contaJnJng salt substitutes w1th caullon. lnhrbrtors Of Endogenous Prostaglandm Syn­
theSIS: Indomethacin and other nonstero1dal antHnflammatory agents may reduce the an!lhypertens1ve 
effect of captopnl, especially 1n low ren1n hypertension. 
Hydrochlorothiazide-When adm1n1stered concurrently the following drugs may 1nteract w1th th1aZ1de 
d1ureucs: Alcohol, barbtturates. or narcotlcs-potentJatten of orthostatiC hypotens•on may occur. 
Antldtabevc drugs (oral agents and msulm)-HyperglycemJa 1nduced by th1az1des may reqUire dosage 
adjustment of the an\ldiabellc drug. Other antthypertenstve drugs-additive etfect or potentia lion. 
Potenllallon occurs w1th ganglioniC or penpheral adrenergiC block1ng drugs. Corttcosterotds, ACTH­
mtenslhed electrolyte deplellon, particularly t1ypokalem1a. Preanesthettc and anesthetic agents-effects 
ol preanesthetic and anesthetic agents may be potentiated; adJUSt dosage of these agents accord1ngly. 
Pressor ammes (e.g., noreptnephnne)-posslble decreased response to pressor am1nes but not suffl. 
ctent to preclude the1r use. Skeletal muscle relaxants, nondepolanzmg (e.g., tubocurarme)-poss1bte 
mcreased responsiveness to the muscle relaxant. Ltthtum-should not generally be g1ven w1th diuretiCS; 
d1ure11c agents reduce the renal clearance of lith1um and add a h1gh risk of lithium toxicl!y. Refer to the 
package 1nsert for lithium prepara!lons before use of such preparallons w1th CAPOZIDE. 
Drug/Laboratory Test lnteractions-captopril -may cause a false-positive unne test for acetone. 
Hydrochlorothiazide-DJsconhnue th1aZ1des before carrymg out tests for parathyroid function {see 
PRECAUTIONS (General, HydrochlorothiaZide)). 
carcinogenesis, Mutagenesis and Impairment of Fertility-C8ptopril- Two-year stud1es wl!h doses 
of 50 to 1350 mg/kg/day 1n m1ce and rats fa1led to show any ev1dence of carc1nogenJc potenual. Stud1es 
10 rats have revealed no 1mpa1rment of tert11ity. 
Hydrochlorothiazide-Long-term stud1es 1n animals have not been performed to evaluate carcinogeniC 
potential, mutageneSIS, or whether lh1s drug affects fert11ity 1n males or females. 
Pregnancy: category c-captopril- There are no adequate and well-controlled stud1es 1n pregnant 
women. Embryoc1dal effects and craniofacial malformahons ~Nere observed 1n rabbits. Therefore, captopril 
should be used dunng pregnancy only if the potential benef1t outwe1ghs the potential risk to the fetus. 
Captopnl crosses the human placenta. 
Hydrochlorothiazide-StudieS 1n pregnant rats us1ng captopnl and hydrochlorothtaz1de 1ndiv1dually 
and 10 comb1nallon. each agent1n doses up to 1350 mg/kg,la1led to show ev1dence of embryotoxtcJty, 
fetotoxJCJiy, or teratogemc1ty. There are no adequate and well-controlled studies 10 pregnant women. 
Because an1mal reproduction stud1es are not always pred1Ct1ve of human response, CAPOZIDE should 
be used dunng pregnancy, or 1n pat1ents likely to become pregnant, only 1f the potenttal beneflttuSIJIJes 
the potential nsk to the fetus. 
Pregnancy-Nonteratogenic Effects-Hydrochlorothiazide- Th1aZ1des cross the placental barner 
and appear 1n cord blood. Use 10 pregnant women requires that the benefit be we1ghed aga1nst poss1· 
bte hazards to the fetus Hazards 1nclude fetal or neonatal taundJce, thrombocytopenia, and poss1bly 
other reported reacllons. 
Nursing Mothers: Both captoprll and hydrochlorothiaZide are excreted 1n human milk. A potenual ex1sts 
lor senous adverse react1ons 1n nurs1ng Infants from both drugs, therefore, deCISIOn whether to d1scon· 
hnue nurs1ng or to d1scon11nue therapy should take into account the Importance of CAPOZIDE (Captopnl· 
Hydrochlorothiazide Tablets) to the mother. 
Pediatric Use: Safety and effecuveness 10 ch1ldren have not been established although there IS 11m11ed 
expenence w1th use of captopnl1n ch1ldren from2 months to 15 years of age. Dosage, on a we1ght bas1s, 
was comparable to that used 1n adults. CAPOZIDE should be used 1n children only 1f other measures for 
controlling blood pressure have not been elfect1ve. 
ADVERSE REACTIONS: Captoprii-Reported IOCJdences are based on cllmcal tnals tnvolv1ng approx· 
1mately 7000 pat1ents. Renal-About 1 of 100 pat1ents developed prote1nuna (see WARNINGS). Renal 
Insufficiency, renal failure, polyuna, ohguna, and unnary frequency 10 1 to 2 of1000 pat1ents. Hematologrc­
NeutropenJa/agranulocytosJS has occurred (see WARNINGS). Anem1a, thrombocytopenia, and 
pancy1open1a have been reported. Dermatologtc-Rash (usually maculopapular, rarely urt1car1al) , often 
w1th pruntus and sometimes w1th fever and eosJnophllia, 10 about 4to 7 ol100 patients (depend1ng on 
renal stalus and dose), usually during the 1st 4 weeks of therapy. Pruntus, without rash, 10 about 2 ol 100 
pat1ents: A reversible assoc1ated pemph1g01d·hke les100, and photosenSitiVIty have also been reported. 
Ang1oedema of the face, mucous membranes of the mouth, or of the extrem111es 10 about 1 ol 1000 
pa11ents-revers1ble on discontinuance of captopril therapy. One case of laryngeal edema reported. 
Flushmg or pallor 1n 2 to 5 of 1000 patients. Cardtovascu/ar-HypotensJon may occur, see WARNINGS 
and PRECAUTIONS (Drug Interactions) for diSCUSSIOn of hypotens1on on JOJtJahon captopnl therapy. 
Tachycardia, chest pa1n, and palp1tallons each 1n about 1 of 100 patients. Ang1na pectens, myocardial 
1nfarcllon, Raynaud's syndrome, and congest1ve heart laJture each 1n 2 to 3 of 1000 pat1ents. Dysgeusta­
About2to 4 {dependmg on renal status arid dose) ollOO pallents developed a dlmJnuttonor loss of taste 
perception; taste 1mpaJrment1s reversible and usually self·hm1ted even w1th conllnued drug use (2 to 3 
months). Gastnc Jrnta!lon, abdommal patn, nausea, vom11Jng, d1arrhea, anorexia, const1pahon, aphthous 
ulcers, peptiC ulcer, d1ZZ1ness, headache, malaise, fa!lgue, 1nsomn1a, dry mouth, dyspnea. cough, alope­
cia, and paresthes1as reported 10 aboul 0.5 to 2% of pat1ents but did not appear at1ncreased frequency 
compared to placebo or other treatments used 10 controlled tr~als. 
Hydrochk>rothiazide-Gascromtesttna/ System-anorex1a, gastnc Jtntat1on, nausea, vomiting, cramp1ng, 
diarrhea, const1patJon, Jaundice (1ntrahepat1c chcilestat1c ]aund1ce), pancrealltls, and SlaladenJtJS. Cen· 
tral Nervous System-diZZiness, vert1go, paresthes1as. headache, and xanthopsta. Hemato/ogtc­
teukopenJa, agranulocytoSIS, thrombocytopenia, aplastiC anem1a, and hemoly!lc anemta. 
Gardrovascular-orthosta!Jc hypotens1on. Hypersensmwcy-purpura, photosensitivity, rash, urhcarta, 
necrot1zmg angiitiS (vasculitis; cutaneous vasculitiS), fever, resp~tatory d1stress 1nclud1ng pneumonitiS, 
and anaphylacttc reachons. Other-hyPerglycemia, glycosuna, hyperur1cem1a, muscle spasm, weak· 
ness, restlessness, and transtent blurred VISIOn. Whenever adverse reacllons are moderate or severe, 
reduce or wtthdraw therapy. 
Attered Laboratory Findings: Etevallons of liver enzymes have been noted 1n a lew pat1ents but no 
causal relahonshtp to captopnl use has been established. Rare cases of cholestahc Jaundice and of 
hepatocellular 1n1ury w1th or Without secondary cholestas1s have been reported 1n assoc1ahon w1th 
captopnl admJnJstrauon. A trans1ent elevat1on of BUN and serum creatmme may occur, espec1ally in 
pa!lents who are volume·depleted or who have renovascular hypertension. In Instances of rapid reduc· 
lion of longstanding or severely elevated blood pressure, the glomerular filtration rate may decrease 
trans~ently, also resulting 1n transtent nses 1n serum creat1mne and BUN. Smallmcreases 10 the serum potas· 
s1um concentration frequently occur, espec1ally 1n pauents w1th renaiJmpa11ment (see PRECAUTIONS). 
OVERDOSAGE: Captopni-Pnmary concern IS correction of hypotension. Volumeexpans1on w1th an LV. 
infus1on of normal sahne IS the treatment of cho1ce for restorahon of blood pressure. Captopfll may be 
removed from the general wculauon by hemodialySIS. 
Hydrochlorothiazide- In add1110n to dJures1s. overdosage olthiaz1des may produce varymg degrees of 
lethargy wh1ch may progress to coma w1th1n a few hours, w1th minimal resp~ratory and cardiovascular 
depress1on and wnhout evidence of serum electroly1e changes or dehydration. The mechan1sm of 
lhlaz,de-Jnduced CNS depreSSIOn IS unknown. GastromtestmaiJtnta!lon and hypermot1hty may occur. 
Transitory Increase 10 BUN has been reported, and serum electrolyte changes may occur, especially 1n 
patients w1th 1mpatred renal functton. In add1110n to gastnc lavage and supporllve therapy for stupor or 
coma, symptomatic treatment of gastromtest1nal eflecls may be needed. Degree of removal by 
hemodialysiS has not been clearly established. Measures to mamtatn hydra!lon, electrolyte balance, 
resp1rat1on, and cardiovascular and renal func!lon should be 1nshtuted. 
DOSAGE AND ADMINISTRATION: DOSAGE MUST BE INDIVIDUALIZED (SEE INDICATIONS AND US­
AGE). CAPOZIOE (Captopnt-HydrochlorothJazJde Tablets) should be taken one hour before meals. 
CAPOZIDE may be dosed b1d or l1d. Because captopril and hydrochlorothiazide are excreted pnmarily 
by the kidneys, dosage adjustments are recommended lor pat1ents w1th 1mpa1red renallunclton. 
Consutt package insert before prescribing CAPOZIDE (C8ptoprii·Hydrochlorothiazide Tablets). 
Available 10 tablets of 25 mg captopnl comb1ned w1th 15 mg hydrochlorothiaZide, 25 mg captopnl 
combined w1th 25 mg hydrochtorothJazJde, 50 mg captopril comb1ned w1th 15 mg hydrochlorothiazide, 
and 50 mg captopnl comb1ned w1th 25 mg hydrochlorothiazide in bottles of 100. 
(J4-005C) 
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