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Summary Disseminated intravascular coagulation (DIC) can be caused by a variety of

diseases. Experimental models of DIC have provided substantial insight into the
pathogenesis of this disorder, which may ultimately result in improved treatment.
Disseminated coagulation is the result of a complex imbalance of coagulation
and fibrinolysis. Simultaneously occurring tissue factor—dependent activation of
coagulation, depression of natural anticoagulant pathways and shutdown of endo-
genous fibrinolysis all contribute to the clinical picture of widespread thrombotic
deposition in the microvasculature and subsequent multiple organ failure.
Cornerstone for the treatment of DIC is the optimal management of the under-
lying disorder. At present, specific treatment of the coagulation disorders them-
selves is not based on firm evidence from controlled clinical trials. Plasma and
platelet transfusion are used in patients with bleeding or at risk for bleeding and
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low levels of coagulation factors or thrombocytopenia. The role of heparin and
low molecular weight heparin is controversial, but their use may be justified in
patients with active DIC and clinical signs of extensive fibrin deposition such as
those with meningococcal sepsis. There is some evidence to indicate that low
molecular weight heparin is as effective as unfractionated heparin but may be
associated with a decreased bleeding risk.

Antithrombin Il (AT 11I) replacement appears to be effective in decreasing
the signs of DIC if high doses are administered, but effects on survival or other
clinically significant parameters are at best uncertain. If AT 1l supplementation
is used, the dosage should be selected to achieve normal or supranormal plasma
levels of 100% or higher. Results of studies on protein C concentrate, throm-
bomodulin or inhibitors of tissue factor are promising, but the efficacy and
safety of these novel strategies remains to be established in appropriate clinical
trials.

Disseminated intravascular coagulation (DIC) 1. Pathogenesis of Disseminated
is a frequent complication of a variety of disease Intravascular Coagulation
states such as infection, trauma, malignancies and
obstetric complications. Infection is the common- 1.1 Activation of Coagulation
est causé] and in patients with septic shock DIC

is a strong predictor of deafi.In patients with The initiation of the systemic activation of co-

DIC, the systemic activation of blood coagulationagmation is dependent on the underlying cause of
’ DIC. In most cases, however, the activation of co-

results in the generation and deposition of fibrin, . : .

. . - ) agulation appears to be mediated by cytokines,
leading to_ mlt_:rovascular thrombi in various Organs nich are produced by the host in response to var-
and contributing to the development of multiorgan;, s pathogenetic insults. For example, in sepsis,
failure. Depletion of coagulation proteins andine activation of coagulation is initiated by micro-
platelets, due to the ongoing activation of the coprganisms and their products like endotoxins, and
agulation system, may induce severe bleedingy cytokines, mainly produced by mononuclear
complicationd?! cells in response to these endotoxins.

The management of DIC is primarily directed at The derangement of the coagulation system
treating the underlying disease, but supportive careomprises enhanced activation of coagulation, de-
may be important. This care may consist of supplepression of inhibitory mechanisms of coagulation,
menting the depleted coagulation factors and enddind inhibition of the fibrinolytic systerfl Most of
genous coagulation inhibitors, and of inhibiting co-the current insight into those pathogenetic path-

agulation by various anticoagulant strategies or b3\/"fa3t’)s has been derlve((j:i from expgnmerr]]tal studies
manipulating the fibrinolytic system. In this review Orim:iraﬁ?(:?nt?;\?ennooutg);gzleirrﬂlsatlr;?ionucr)T:‘aennS dgr
we first briefly focus on the current insight into the P .

th is of DIC. si fl ilabl oxin to human volunteers or primates resulted
pe nogenests o » Since currently avalable ang, yhe activation of coagulation as reflected by

future treatment strategies may be based on thigeyation in markers for thrombin generation like
knowledge. Subsequently, the various treatmenihrombin-antithrombin complexes and fragment
strategies for DIC are discussed. We do not focugq+2[6.7]

on the laboratory diagnosis of DIC, as an extensive Although the intrinsic (contact system depend-
review of this subject has been published recentlgnt) pathway of coagulation may be activated dur-
by Bick4! ing sepsis, it seems not to be involved in the initi-
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ation of DIC[89 This system, however, may play It may be assumed that thrombin plays a pivotal
an important role in the pathogenesis of systemigole in the further activation of systemic coagula-
hypotension. It has been shown that thrombin gention. Not only may thrombin affect several positive
eration is mediated by the (extrinsic) tissue fac-feedback loops (for example by direct activation of
tor/factor Vila—dependent pathway. Indeed, tissud@ctor XI, thereby resulting in the generation of
factor expression by endothelial cells and bloodEVeN more factor IXa and subsequently factor Xa),

monocytes can be induced by endotoxin and b)PUt thrombin can also act as a potent agonist for
cytokines like tumour necrosis factor (TNE1 platelet activation. Activation of platelets either by

Furth the i ¢ i tactor in th generated thrombin or as a direct effect of endo-
urthermore, the importance of issue factorin In§qing or cytokines may then further facilitate co-
pathogenesis of DIC was confirmed by observa, g jation activation. The mechanism of coagula-

tions that the coagulant response upon bacteraemig,, activation in DIC is summarised in figure 1.

or endotoxaemia could be completely blocked by = The endotoxin-induced activation of the tissue-

the simultaneous administration of monoclonalfactor system and subsequent activation of coagu-
antibodies which are able to inhibit the activity of |ation seems to be mediated by proinflammatory
tissue factor or factor VII§:12.13] cytokines like TNFa, interleukin (IL)-1 and IL-6.

Cytokines

Mononuclear Endothelial
cells cells

\ / Factor IX

Tlssue factor

factor VII(a)

Factor IXa
. Factor Vil
Protein C/protein S
system

Factor X —— > Factor Xa

.

Plasminogen

Prothrombin —— Thrombin

f f
" ( ”a) <@ PAI-1

Fibrinogen —» Fibrin

*4— Plasmin

Fibrin degradation

Fig. 1. Schematic representation of the coagulation and fibrinolytic system in disseminated intravascular coagulation. Tissue factor—
dependent activation of coagulation occurs, ultimately leading to thrombin generation and subsequent conversion of fibrinogen to
fibrin. The activation of coagulation is further promoted by depression of all 3 natural anticoagulant pathways [i.e. tissue factor
pathway inhibitor (TFPI), the protein C/protein S system and antithrombin 11l (AT I11)]. Simultaneously, fibrin degradation by activation
of the endogenous fibrinolytic system is impaired, due to high concentrations of plasminogen activator inhibitor type 1 (PAI-1).
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The administration of TNIE-to healthy volunteers In addition to the decrease in antithrombin lil,
elicited a rapid activation of coagulation, which a significant downregulation of the protein C/pro-
was similar to that evoked by micro-organisms ortein S system may occur. Activated protein C
endotoxin*4l However, the role of TNF in endo- (APC) proteolytically inactivates the cofactors fac-
toxin-induced activation of coagulation becametor Va and factor Vllla, thereby rapidly and effec-
less clear when subsequent studies showed théively impairing blood coagulatiold¥ Protein C is
monoclonal antibodies directed against TNF activ-activated by the complex of thrombin with the
ity were able to abolish the endotoxin-stimulatedendothelial cell surface protein thrombomodulin
increase in TNF whereas thrombin generation wasnd activated protein C is dependent on its cofactor
unchangeds! protein S.

In contrast to this observation, monoclonal an- There are several explanations for an impair-
tibodies directed against IL-6 were able to com-ment of the protein C/protein S system in DIC.
pletely block the endotoxin-induced activation of First, protein C and protein S levels are reduced in
coagulation in chimpanze&8! In addition, it was patients with DIG25] probably due to increased
shown that IL-6 infusion in baboons and in humanconsumption. In addition, proinflammatory cyto-
cancer patients induced thrombin generaié#€!  kines can induce downregulation of thrombo-
Hence, these data suggest that IL-6, rather thamodulin on endothelial cells, resulting in a de-
TNF, is the primary mediator for the induction of creased activation of protein€:27] Furthermore,
coagulation in sepsis. The role of other cytokinesthe acute phase protein C4bBP, which can bind
such as IL-1, is less clear. Treatment of septic paprotein S, is increased during severe illness, lead-
tients with IL-1 receptor antagonist resulted ining to lower levels of the biologically active free
lower thrombin generation as reflected in de-protein S.
creased levels of thrombin-antithrombin com- A third natural anticoagulant pathway consists
plexesit® Also, administration of IL-1 to baboons of tissue factor pathway inhibitor (TFPI). Most of
resulted in the activation of systemic coagula-the TFPI in the body is bound to the endothelium
tion.[2% It is not clear, however, whether this effect and can be released into the blood, for example,
of IL-1 is a direct effect or one mediated by otherfollowing heparin administration. Much of the cir-

IL-1-induced cytokines. culating TFPI is bound to lipoproteifs] TFPI is
a direct factor Xa inhibitor and, in a factor Xa—
1.2 Inhibitors of Coagulation dependent manner, produces feedback inhibition

of the factor Vlla/tissue factor complex. In a pri-

The thrombin generated by the activated coagmate model of sepsis TFPI levels increased 1.2-
ulation promotes further activation of coagulation fold following sublethal and 2-fold following le-
by a number of positive feedback loops. To balancehal Escherichia colinfusion2? Evidence for the
this ongoing activation of coagulation, the humanimportance of TFPI in sepsis was provided by a
body uses various inhibitory systems. One of thestudy in baboons that showed that its infusion after
major inhibitors of coagulation is antithrombin Il the start of a lethal intraveno® coli infusion
(AT 11I). It rapidly binds and inactivates thrombin could prevent the activation of coagulation as well
and factor Xa by forming thrombin-antithrombin as death in all 5 animals studiédl.
and factor Xa—antithrombin complexes. Anti-
thrombin 11l is decreased after endotoxin infusion 1 3 Fibrinolysis
in dog$?! and during sepsis in humans due to in-
creased consumptiBAl and degradation by elas- In patients with DIC, deposition of fibrin in the
tase released from activated neutropBsLow  (micro)vasculature is due not only to formation of
antithrombin 1l levels in DIC are associated with intravascular fibrin, but also to inadequate re-
increased mortaliti#! moval. This inadequate removal is caused by an

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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impaired function of the fibrinolytic system. After strategies or administration of physiological coag-
endotoxin injection in healthy human subjectsulation inhibitors. Future therapies may include in-
there is a rapid but short-lasting activation of fibri- terference in the fibrinolytic system.

nolysis, due to an increase in tissue plasminogen
activator (t-PA) and urokinase-type plasminogen
activator (u-PA).

Following this initial activation a complete and ) )
sustained inhibition of fibrinolysis can be observed ~Consumption of coagulation factors and plate-
due to an increase in plasminogen activator inhiblets during DIC can increase the risk of bleeding.
itor type 1 (PAI-1). Several experimental and clin- Treatment with plasma or platelet concentrates is
ical observations have shown that at the time ofuided by the clinical condition of the patient and
maximal thrombin generation fibrinolysis is mark- should not be instituted on the basis of laboratory
edly inhibited. Thus, a remarkable imbalance befindings alone. Replacement may be indicated in
tween coagulation and fibrinolysis exists, resultingPatiénts with active bleeding and in those requiring
in a net procoagulant stafet! Antibodies to tis- an invasive procedure or otherwise at risk for
sue factor or the specific thrombin inhibitor recom-bléeding complications. On the other hand, it has
binant hirudin were able to completely block the P€en suggested that transfusion of blood compo-
endotoxin-induced thrombin generation in chim-Nents may also be harmful by further stimulating
panzees, but were without any effect on the activathe activated coagulation system. Thi_s in fact has
tion of fibrinolysis. Hence, inhibition of coagula- farely been proven to occur and simultaneous
tion did not affect the stimulation and subsequenf!/ow-dose) heparin might be useful to prevent
inhibition of fibrinolysis, suggesting an inde- these complication§?!
pendent regulation of these 2 processes. Experi- The treatment with plasma is not based on evi-
mental studies have shown that the dysregulatioglence from controlled trials. The only randomised,
of fibrinolysis in DIC is completely mediated by controlled trial in neonates with DIC, comparing

TNF, whereas other cytokines, such as IL-6, havedministration of fresh frozen plasma and platelets
no effect31! with whole blood exchange and no specific ther-

apy, failed to show any change in outcome of DIC
or survivall33! Despite the lack of evidence most
authors recommend treatment with fresh frozen
The proper management of patients with DICplasma, at least when patients are bleeding or at
remains controversial. Unfortunately, adequateincreased risk for bleedirig3435]
clinical trials on DIC treatment are scarce, proba- To sufficiently correct the coagulation defect,
bly due to the complexity of the syndrome and itslarge volumes of plasma may be needed. The use
variable and unpredictable course. The clinical pic-of coagulation factor concentrates may overcome
ture of simultaneously occurring systemic throm-this need; however, besides the fact that these con-
botic depositions and bleeding due to consumptiorcentrates usually contain only a selected number of
does not directly indicate which specific therapythe various clotting factors, they may be contami-
should be administered. nated with traces of activated coagulation factors
It is, however, well accepted that the corner-and may therefore be particularly harmful for pa-
stone for the treatment of DIC is the managementients with DIC. Cryoprecipitate, which contains
of the underlying disorder. In addition, therapeuticfibrinogen as well as factor VIII, von Willebrand
interventions based on our present knowledge ofactor, factor Xlll and fibronectin, is also used as
the pathogenesis of DIC may be appropriate. Areplacement therapy in DIC. However, its use is
present, these interventions may consist of plasmaot supported by controlled trials. Because it is not
and platelet replacement therapy, anticoagulanpossible to produce cryoprecipitate without risk of

2.1 Plasma and Platelet Transfusion

2. Treatment of DIC

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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hepatitis C transmission, this product is not avail-thermore, the effects of dalteparin sodium as anti-

able in many countries. DIC treatment have been studied in a multicentre,
double-blind, randomised tri&! The underlying
2.2 Anticoagulant Strategies cause of DIC in most of these patients was malig-

nancy, and infectious disease was a causative factor
in only 13% of the patients. Dalteparin sodium and
since 195931 Animal studies have shown that this "cPa/n Were given at daily dosages (U/kg) of 75
o S ..~ and 240, respectively. In this study, dalteparin so-
drug can inhibit the activation of coagulation in . , S
X . : dium showed greater efficacy than UFH in improv-
experimental septicaemia but does not affect mor: . > . .
tality.[37:38] Studies of heparin for the treatment of ng b'eed'F‘g symptoms and in Improving a SUbJe(.:'
DIC in humans claimed to be successful, but weretlve organic symptoms score. The improvement in

not controllec®40 Although one of these uncon- survival in the dalteparin sodium group was not
| astignificant. There was no difference in laboratory

a controlled study giving heparin to patients with parameters for DIC b?“”?‘*” the 2 _treatment
groups. Hence, from this single study it may be

Gram-negative SEPSIS appeared to be indidated, postulated that LMWH offers the benefit of de-

to date no such trial has been performed. A retro® ) o
. . . creased bleeding complications compared to UFH

spective analysis of cases of DIC reported in the

: - . . in the treatment of DIC.

literature found similar survival for patients treated

with heparin and those not so treat®lWe can 2.2.3 Hirudins

conclude that there is no sound evidence in favour Recombinant hirudin is a potent and specific di-

of the use of heparin as routine therapy in patientsect thrombin inhibitor. In contrast to heparin, its

with DIC. An exception may be made for patientsactivity is not dependent on ATl and it is there-

with clinical signs of extensive fibrin deposition fore capable of inhibiting clot-bound thrombin.

like purpura fulminans, acral ischaemia or venousRecombinant hirudin appeared to be effective in

thrombosid4 In such cases low-dose heparin 5 totreating DIC in animal studid$3-°0l and in one se-

8 U/kg/h is advocated, potentially in combination ries of 5 patients with haematological malignancy

with plasma and — if appropriate — platelet replace-and DICP1 However, to date, no randomised, con-

ment. trolled trials on the use of hirudin in patients with

DIC are available. The high risk of bleeding with

2.2.2 Low Molecular Weight Heparin hi . LT L
: : irudin treatment, as shown for example in initial
Low molecular weight heparins (LMWH) ar . . ' . - .
0 olecular weight heparins ( ) are clinical trials, may potentially limit the use of hiru-

fractions of heparin with a molecular weight be—din in these patients?
tween 4000 and 8000 daltons. They differ from un- '
fractionated heparins (UFH) in their higher anti—
factor Xa to anti—factor lla activity ratio. This ratio
varies between 21 and 4 1 for LMWH, com- 2.3.1 Antithrombin Il Concentrate
pared with L 1 for UFH. It has been postulated AT Il is an important physiological inhibitor of
that these LMWHSs would have a decreased bleedblood coagulation. Low AT Il levels are associated
ing risk while having at least the same antithrom-with increased mortaliti} Mortality due to Gram-
botic potential as UFH. Effective treatment of DIC negative sepsis could be prevented by AT Il infu-
with LMWH has been reported in rabbidl In sion in baboons, but only if adequate AT IIl con-
rats, LMWH was as effective as UFH in improving centrations were achieved early in the course of
the symptoms of DIC after endotoxin or thrombo- sepsid>3!
plastin infusion43! In humans, 3 controlled clinical trials have been
Successful treatment was also reported in Zerformed on the use of AT Il concentrates in DIC.
small uncontrolled studies in humdf?s! Fur-  One trial compared AT Il infusion with a synthetic

2.2.1 Heparin
Heparin has been used as treatment for DI

2.3 Coagulation Inhibitors

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)



Disseminated Intravascular Coagulation 773

protease inhibitor (gabexate; FOY-007) in obstet-to reserve this expensive treatment to cases were
ric patients with DIC. A single infusion of AT Ill mortality attributable to DIC is expected to be high
was significantly more effective in controlling the and to patients with very active DIC leading to
symptoms of DIC (improvement in 9% 60% of  substantial morbidity. An example of such is a pa-
patients)>4! tient suffering from meningococcal sepsis with
Blauhut et al®®! studied 51 patients with shock purpura fulminans and acral ischaemia. In such
and DIC. They compared treatment with AT Il cases, the aim of the treatment should be normal or
concentrate alone against heparin treatment angupranormal antithrombin concentratid?®.Fu-
the administration of AT lll concentrate plus hepa-ture studies will probably indicate whether treat-
rin. No difference in survival was observed be-ment with higher, supraphysiological, doses of AT
tween the groups, but the duration of symptoms of!! will result in more favourable clinical outcome
DIC was significantly shortened in the groups re-in patients with DIC.
ceiving AT Ill with or without heparin. Bleeding
complications were increased in the group treated 2-3.2 Protein C Concentrate
with AT 11l in combination with heparin. and Thrombomodulin .
The third study by Fourrier and oth&fscom- As menponed qbove, pfo.te'” C levels are re-
pared the administration of supraphysiologicaldl".CEd durl'ng.sep3|s and cllnlcaI. and experlmentgl
doses of AT I1l with placebo in patients with septic evidence indicate that depression of the protein

. Clprotein S system may contribute to a fatal out-
shock. In the AT Ill-treated patients, recovery fromcome[25v60v5110n the basis of these observations,

DIC \lNaS e:;her:?dclialood tragSfUS'toT.trequ'rimenq%upplementation of protein C may be of advantage
was [ess. Alrend lo decreased mortalily was founqy, patients with DIC. Indeed, in baboons, protein

but Stat'St',Cal 5|gn|f|c§mce was not reached. C prevented the coagulopathic and lethal effects of
Inareview of the trials on AT lll concentrate for £ Jiinfusionl®2 APC also appeared to be effec-
the treatment of DIC, Vinazzé] one ?f the €O~ tive in a thromboplastin-induced DIC model in
authors of the study by Blauhut et @T’.,showed _ rabbitsl®3] There have been several reports of suc-
the results of a follow-up study in 170 patients with cessfy| treatment with protein C in sepsis, both in
shock. In this follow-up study significantly fewer .piigrer64.65 and in adult4s®! However, no data
patients treated with AT Il concentrate died cOM-from controlled clinical trials are available and
pared with treatment with heparin. However, thergytine treatment of DIC with protein C concen-
information on a number of important method- trate cannot yet be advocated. Clinical studies with
ological issues regarding this follow-up study re-activated protein C concentrate are ongoing and
main uncleal®”l In all the abovementioned studies, may yield promising results.
AT lIl concentrate was given at dosages designed ap ajternative strategy to increase the activity
to reach normal or supranormal plasma levels ang the protein C system is the infusion of thrombo-
in the study by Fourrier et 8! even higher AT Il modulin. In several animal models of DIC, treat-
concentrations, twice as high as usually found inment with soluble thrombomodulin not only
the plasma, were attained. A recent publicationshowed a beneficial effect on coagulation, but also

suggested that much higher doses of AT Iil areappeared to improve the pulmonary vascular injury
needed to achieve maximal beneficial effedt. and pulmonary accumulation of white blood

The conclusion from the published studies iscells[3.67-69 These effects were not dependent on
that AT Il is able to improve DIC, but that the the thrombin-binding properties of thrombomodu-
benefit in terms of clinical outcome is less certain.lin, but probably mediated by the increase in acti-
Since it cannot be inferred from the literaturevated protein @ To date, no studies on throm-
which patients will benefit in terms of increased bomodulin treatment in humans with DIC have
survival or reduced morbidity, it seems reasonabldeen reported.

[ Adis International Limited. All rights reserved. Drugs 1998 Jun; 55 (6)
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2.3.3 Inhibitors of Tissue Factor ment!{7475] but again, controlled clinical trials

Since tissue factor plays a key role in the ini-should be awaited before this treatment can be ad-
tiation of coagulation during DIC, inhibiting its vocated.

action could be of value in the treatment of intra-
vascular coagulation. In a rat model of DIC the
infusion of recombinant TFPI immediately after
endotoxin administration significantly inhibited
the consumption of coagulation factors and plate- |n the first instance, treatment of DIC should
lets. Furthermore, a reduced number of fibrinconsist of optimal management of the underlying
thrombi was formed in liver, lungs, kidney and gisease, e.g. antibiotic therapy and abscess drain-
spleen’®) Similar effects were found in a rabbit age in bacteraemia. As mentioned above, there is a
model of DICI"!] Clinical trials on the use of TFPI |a¢ck of firm evidence for any specific therapy di-

in patients with DIC have recently been initiated, rected at the coagulation system for a patient with
but results are not yet available. Also, other tissugy|c, and the following guidelines are based as

factor-inhibiting agents may prove to be poten-mych as possible on the data available in the liter-
tially useful treatment strategies in patients withgtre.

3. Conclusions: Guidelines
for Therapy

DIC. In the case of bleeding or high risk for bleeding,
we suggest plasma and platelet replacement ther-
2.4 Interference in the Fibrinolytic System apy. Depending on the levels of coagulation factors

and clotting times, 2 to 3 units of plasma can be
Fibrinolytic inhibitors, such as aprotinin or gijyen initially, followed by repeated transfusion
tranexamic acid, are usually contraindicated in Pagepending on prothrombin time (PT) and activated
tients with DIC. Although generally useful in partial thromboplastin time (aPTT) values.
bleeding patients, in the case of DIC these agents \ynen the decision is made to give platelet trans-
are thought to further block the already depresseg;sjon, the aim should be to achieve levels of 50 to
fibrinolytic system, thereby seriously promoting gg x 1@/L. There is no evidence that treatment with
intravascular fiprin deposition. An exception May heparin or LMWH is beneficial. We reserve hepa-
be made in patients with a rarely occurring type Ofrin treatment for those cases with clinical signs of
coagulation disorder associated with acute progytensive fibrin deposition, such as patients with
myelocytic leukaemia (AML-M3) or sometimes ,,ypura fulminans. In these patients, heparin 300
with prostate carcinoma. In fact, in these situationgg 500 U/h can be given intravenously. Finally, we
it is primary hyperfibrinolysis rather than DIC that g5t replacement therapy with AT Il in patients
is present, and here, fibrinolytic inhibitors may be ith severe DIC and low levels of circulating AT
very useful’? Il. In those circumstances, replacement therapy
Since the fibrinolytic shutdown in patients with should be aimed at reaching at least normal AT i
DIC appears to be due to high circulating levels ofievels. The dose of AT Ill concentrate to reach nor-
PAI-1, strategies directed against this fibrinolytic jg) |evels can be calculated by the formula: dose

inhibitor might be useful. Anti—PAI-1 strategies (units) = (100 — measured AT llI activity)body-
have been shown to be of benefit in initial experi-yejght (kg)5!

mental studie§3! however, the effect of this treat-

ment in clinical studies of DIC remains to be References
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Erratum
Vol. 55, No. 1, page 41in table VII, the alternative treatment #seudomonas aeruginoshould read ‘ciprofloxacid00mg q12h
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